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ATICANUS graecus 212! consists of two codices bound together. The 
second of these (folios 105-156) is a fragmentary but extremely valuable 
copy of the Greek version of the astrological works of Theophilus of 
Edessa; it was copied toward the end of the fourteenth century. The first 
contains several short texts on the astrolabe followed by the unique copy of a 
Byzantine translation of the Toledan Tables (folios 26—104¥) ; it was copied in 
the middle of the fourteenth century, apparently by the translator himself. 
The manuscript was purchased in Crete by Laudivius Zacchia? according to a 
note on fol. 1:3 Laudivit Equitis berosolymitam liber in Creta emptus. It is 
presumed by Devreesse that Laudivius’ collection of manuscripts entered 
the Vatican Library during the pontificate of Paul III (1464-71),* but Vat. 
gr. 212 does not appear in the inventory of 1475; it makes its first appearance 
in that of 1481, where it is described as: De orgamis Astrolabium, ex papyro in 
tabults.® Laudivius may have bought it while he was in the Levant in the 
summer of 1475.6 
The Toledan Tables were composed originally in Arabic in about 1070 by al- 
Zarqali’ on the basis, primarily, of the 277 al-Sindhind written by al-Khwa- 
rizmi® in the early ninth century, following the mixtures of Indian, Sasanian, 
and Greek material found in the works of the late eighth-century astronomers 
al-Fazari? and Ya‘qib ibn Tarig,!° and of the 27) al-Sdabi? of al-Battani (died 
929). Though the Arabic version is lost, there exist more than one hundred 


1 Described by F.Cumont and F. Boll, in Catalogus Codicum Astrologorum Graecorum, V, pt. 1 
(Brussels, 1904), 64-71; and by I. Mercati and P. F. de’ Cavalieri, Codices Vaticani Graeci, I (Rome, 
1923), 269-74. 

2 On Laudivius, see F. Babinger, Laudivius Zacchia, Evdichter der “‘Epistolae Magni Turci,’?’ SBMun, 
Phil.-hist.Kl., 13 (Munich, 1960). 

3 A facsimile is given by Babinger, 7zb7d., 42. 

4 R. Devreesse, Le fonds grec de la Bibliotheque Vaticane des origines a Paul V, ST, 244 (Vatican 
City, 1965), 42. 

5 Ibid., p. 93, no. 243. For its appearances in later catalogues, see p. 130, no. 246 (1484); p. 165, 
no. 167 (ca. 1510); p. 199, no. 279, and p. 214, no. 584 (1518); p. 294, no. 523 (1533); p. 349, no. 531 
(1539 °?); and p. 437, no. 4, 74 (ca. 1550). 

6 Babinger, op. cit., 32. 

7 See J. M. Millas Vallicrosa, Estudios sobre Azarquiel (Madrid-Granada, 1943-50), 22-71. 

8 This survives in the Latin translation made by Adelard of Bath in 1126 of the revision due to 
al-Majriti (died ca. 1008); this was edited by A. Bjornbo, R. Besthorn, and H. Suter, Die astvonomi- 
schen Tafeln des Muhammed ibn Misa al-Khwarizmi, (Copenhagen, 1914), and translated into En- 
glish with a commentary by O. Neugebauer, The Astronomical Tables of al-Khwarizmi (Copenhagen, 
1962). On al-Khwarizmi himself, see G. Toomer, in Dictionary of Scientific Biography, 7 (New York, 
1973), 358-65. On the Indian influence on al-Khwarizmi, see D. Pingree, ‘‘The Indian and Pseudo- 
Indian Passages in Greek and Latin Astronomical and Astrological Texts,’’ Viator, 7 (1976), 141-95, 
esp. 151-69. 

® Idem, ‘‘The Fragments of the Works of al-Fazari,’’ JNES, 29 (1970), 103-23, and in Dictionary of 
Scientific Biography, 4 (1971), 555-56; for the eclectic character of early Islamic astronomy, see idem, 
“The Greek Influence on Early Islamic Mathematical Astronomy,’’ JAOS, 93 (1973), 32-43. 

10 Idem, “Fragments of the Works of Ya‘qib ibn Tariq,’ JNES, 27 (1968), 97-125; and E. S. 
Kennedy, “‘The Lunar Visibility Theory of Ya‘qib ibn Tariq,” ibid., 126-32. 

11 Edited by C. A. Nallino with a Latin translation, Al-Battani sive Albatenii Opus astronomicum, 
Pubblicazioni del Reale Osservatorio di Brera in Milano, 40 (Milan, 1899-1907). On al-Battani, see 
W. Hartner, in Dictionary of Scientific Biography, 1 (1970), 507-16. 
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manuscripts of a Latin translation,” apparently due to the industry of Ger- 
hard of Cremona (died 1187).1* This enormous number of copies attests to the 
popularity of the work, and helps to explain why it was selected for a Greek 
translation. 

The Greek translation was made in the 1330's or early 1340's; the intro- 
ductory section (folios 26—41v) which is not part of the Toledan Tables, but 
which demonstrates a thorough knowledge of them, mentions the dates 19 
April 1334 (folio 35v), 1 January 1335 (folio 37%), 3 March 1337 (folio 38), 
7 July 1339 (folio 38), 23/24 and 27/28 April 1340 (folio 38%), and 11 April 1341 
(folios 26-27). Moreover, it seems to have been written on Cyprus, as the rule 
on folio 27 includes a time correction for the longitudinal difference between 
Alexandria and that island. This argument is strengthened by the peculiar 
spellings of the Latin words transcribed in the tables, wherein c is replaced 
by ss or s: see ressessionis (folio 79%); topotoves (for porciones) and sirculus 
(folio 80); lanseator (folio 84%); sivita and stvitas (folio 85); pdoes (for faczes) 
(folios 85v-87 and 100) ; and asensiones and revolusiones (folio 88). Such spellings 
also occur in Latin documents from Cyprus; for instance, one finds such 
phrases as: Raimondus Dey grassia arssiepiscopus Nicossienssis.14 The French 
influence is also apparent in the geographical list on folio 85, where ‘‘Siege dou 
roy de Frans’ replaces the Latin Sedes regis Francorum. The Latin language 
itself, however, is called by the translator *ItaAxés (folio 80; cf. folio 82%, and 
Lapithes’ letter to Gregoras cited below). 

The King of Cyprus at the time of the translation was Hugh IV, who ruled 
from 1324 till 1359.15 He was one member of the Lusignan dynasty who 
fostered Greek and Latin learning, as we are informed by Nicephorus Gregoras 
in his description of his visit to George Lapithes on Cyprus:'® 

The king himself shared without moderation the philosophy of the Latins, and therefore 
always kept about him many learned Latins. But he preferred the learning and company 
of George [i.e., Lapithes]; for, he said, the learned become tyrants in a gathering of the 
learned. Therefore he was persuaded that in keeping him he also kept with him both learnings 


—that of the Greeks, I mean, and that of the Latins. For George was clever in these matters 
according to each learning and according to each language. 


A little further on in his narrative Nicephorus indicates George’s (and Hugh’s) 
interest in astronomy and astrology:"’ 


He brought me also such works of astronomy as you yourself had sent him at different 
times, and he was enthusiastic to embrace for him in a few syllables most of the labors [of 


12 There are 128 items in the list compiled by G. J. Toomer, “‘A Survey of the Toledan Tables,” 
Osiris, 15 (1968), 5-174, esp. 160-70. 

13 This is suggested by the table of rising-times for the latitude of Cremona, which is table 19 Too- 
mer, found on folios 93-93v of Vat. gr. 212. There are several twelfth-century manuscripts included in 
Toomer’s list. 

14 J, Richard, Documents chypriotes des Archives du Vatican (XIV¢ et XV® siécles) (Paris, 1962), 14. 

15 See G. Hill, A History of Cyprus, IT (Cambridge, 1948), 285-307. 

16 Histoviae Byzantinae, XXV, 9, Bonn ed. (1855), ITI, 29. 

17 Tbid., XXV, 11, vol. III, pp. 32-33. Virtually the only other Cypriote in Byzantine times whom 
I know to have paid some attention to astronomical phenomena is Neophytus, who observed solar 
eclipses on Sunday 11 April 1176 and on 14 (really 13) September 1178; see I. P. Tsiknopoulos, 
Kutrpioxer tot cryiou Neogtrou, in Kutp.Z1rov8., 24 (1960), 111-49, esp. 138-39. 
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astronomy], and in particular those of such hypotheses as are difficult. He was no less zealous 
for Ptolemy’s “AtroteAsouatixt Tetoa&BiBAos, but with greater industry searched for it and 
all the books that still existed composed about such matters both by Ptolemy’s predecessors 
and by more recent authors, as well as those that had been written in antiquity by the 
Chaldaeans and the Persians. Whatever goes beyond the limits of the sacred laws and 
stretches its foot into alien territory he shook off and spat upon as being useless to those who 
desire to be pious, but whatever pertains correctly to the causes of things he glady accepted 
in their entirety. He did this in order not to be confuted by the clever words concerning such 
matters of the Latins there, with the king himself, who busied themselves with this branch 
of science, since the Egyptian Arabs who were nearby often made the journey across the sea 
to the king for scientific discourse as well as for ambition, which involves the great ostenta- 
tion of those Arabs whose whole life it would occupy if some vestige were left, still preserved, 
of the ancient Chaldaean science. For they say that, since it was determined by the Creator 
that all things subject to generation and decay suffer and are endowed with form because 
of the nature and motion of the heavenly bodies, and since the flow of material nature is, 

~ as it were, regulated and ordered by their aspects and their relationships with terrestial 
things, it is necessary not to consider it all-important to know one [i.e., astronomy], but not 
the other [i.e., astrology]. 


One result of Hugh’s contacts with the Egyptian Arabs was probably the 
presentation of a silver-plated copper basin with a Cufic inscription and 
astrological decorations; he is known also to have purchased a clock from 
Mondino of Cremona in 1334.8 It is most probably to Hugh that the words 
Sik Tov Ahyav!? written on folio 33v of Vat. gr. 212 refer. This circumstance, and 
the first sentence of the passage from Gregoras quoted above, suggest that 
Lapithes might be the translator of the Toledan Tables; this supposition is 
supported by one of his letters, writen to Gregoras before his visit to Cyprus, 
requesting astronomical information in order to compare it with the methods 
of Ptolemy and of the Latins, who use Islamic sources :2° 


Please answer these brief questions for me, who desires your fulfilling [this request], as, 
they say, matter does form. With what sort of astronomical tables do you make your calcula- 
tions? What epoch-positions do you accept, and for what time of day are they given? How 
long is the interval from the epoch till the present? For I don’t believe that you use the 
Ptolemaic tables, since they have become inaccurate due to the length of time [elapsed 
since their epoch]. Also: whom do you trust when you make astrological predictions—Ptol- 
emy alone or one of the others? For the Italians among whom we happen to live hardly 
use Ptolemy at all in both branches (of the celestial science] (I mean, the theoretical and the 
practical), but trust more recent [astronomers] more. For they are not satisfied with the 
Arabic tables alone, which begin from Muhammad, but utilize many others as well. Therefore, 
teach me these things clearly. And, if it is possible, order the computational canons (for 
thus the Latins call the rules for computing) to be copied out and sent to me so that I may 
compare them with theirs. 


Such a comparison of different sets of tables in Greek and in Latin (using 
Arabic sources and the Hijra Era) are precisely what one finds in the intro- 
ductory section to the Greek translation of the Toledan Tables. If Lapithes was 
the translator, one can conjecture that John the Astrologer who computed 


18 FYill, op. ctt., II, 305 note 2. 

*° For pfjyos = King on Cyprus, see J. Darrouzés, “Notes pour servir a l’histoire de Chypre (qua- 
triéme article),’’ Kutrp.=1rov8., 23 (1959), 25-56, esp. 39-40. 

° PG, 148, col. 59; cf. R. Guilland, Correspondence de Nicéphore Grégoras (Paris, 1927), 280-81. 
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the mean longitudes of the planets on 23/24 April and 27/28 April of 1340 
(folio 38%) was a Latin astronomer and astrologer at Hugh’s court, though I 
have found no further reference to him. 

The introductory section consists of a series of short and unconnected, but 
generally intelligent, comments on a variety of astronomical topics. The 
author demonstrates a knowledge of Ptolemy’s Almagest, of the Handy Tables 
of Theon, and of the Alfonsine Tables as well as of the Toledan Tables; in fact, 
he prefers tables of mean planetary motions for twenty-five collected Egyptian 
years, as in the Handy Tables, rather than for thirty collected Arab years, as 
in the Toledan Tables (folios 28-28% and 30-32). Moreover, he realizes that 
many of the parameters of the Handy Tables are embedded in the Toledan 
Tables, as the marginalia on folios 42-104" often indicate. And he bothers to 
provide instructions only for computing planetary longitudes with the Tole- 
dan Tables (folios 39—41v), leaving the other tables useless to anyone without 
a sound knowledge of astronomy. These characteristics of the work com- 
pletely agree with the hypothesis that Lapithes undertook this translation for 
the sake of comparing the Latins’ Arab-influenced tables with Ptolemy, not 
in order to provide Byzantine astronomers with another set of tables which 
did not demonstrably improve upon the Handy Tables. 

One consequence of this conclusion is that the translation was never copied 
and that the first part of Vaticanus graecus 212 is an autograph of George 
Lapithes. That it is the autograph of the translator is clear from the star- 
catalogue and geographical list (folios 84¥ and 85), the several headings of 
tables in Latin, the Latin text on folios 85v-86, and numerous marginalia. 
One other consequence is that at least one manuscript from Lapithes’ astrono- 
mical and astrological library survived till the middle of the fifteenth century, 
when it was available for purchase on Crete; one can hope, then, that other 
codices of this same provenance will eventually be identified. Finally, it is 
also likely that the brief texts on the astrolabe copied on folios 1-25v by the 
hand that wrote the Toledan Tables were composed by George Lapithes. 

Lapithes, assuming still that he was both translator and scribe, did not fill 
in all the space available to him, especially in the introductory section. Some- 
one, perhaps Laudivius, has written some alchemical recipes in Latin on folios 
27v and 28v.2! Another, later hand has scribbled Latin headings to some of the 
tables; I do not record these, though I have provided copies of all the notes 
in Latin written by the translator, whose hand is easily identifiable from the 
star-catalogue and the geographical list. At the bottom of folio 40v, in a very 
sloppy hand, is written: éump&oSev suo Tot votapnwt Kai Kipis TU Torrarjoaveu 
TOU NPOVOVayou. 

In the following pages I transcribe, without corrections, the text of each 
part of the introductory section, and offer brief comments to elucidate their 
meaning. For the Toledan Tables I give references to the very thorough 
analysis recently published by Toomer, and already referred to above, adding 


21 A photograph of folio 27 is given in Babinger, op. cit., pl. 11. 
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the titles and headings of the individual tables, any discrepancies from Too- 
mer’s descriptions that I have noted, and the marginalia. This should provide 
adequate information concerning the character of this Byzantine translation; 
its actual entries in the tables should find their proper place in a critical edition 
of the Latin version, if that arduous task is ever undertaken and brought to 
completion. 


Folio 26. Kavéviov tijs S1apopas TH v ypdvev té&v EriotUwVv TeOTM@ TTY. 


— 


11. 


12. 


TA TPCT OTA 


> 


. &ro “ASau ews NaBovacodpou 
. &O NaBovaccdpou éws DiAitrtrou 


. ao MiAitrtrou ews Xpiotou 

. &TO TOU XpioTou Ews Tou "AA@aws 
. &rd "Addu cis DiAitrtrov 

. ato “Addu els Xpiotov 

. TO “Abauy eis "AApaws 

. &11o NaBovacodpou éws Xpiotou 


. aTO NaBovacodpou eis *AAgaas 
. &TO DiAltrirou Ews "AApaws 


é&to Xpiotou eis Moodyed 


&tro "Addu eis Moodued 


Marginalia on f. 26 


1. dies anni 365 solaris. 


2. Toiovaly Etn AlyuTrtia uKy oa Kal cungevotory ai ynongopial. 


3. dies anni 365 14 solaris. 


Commentary 


&pKai Tov 
ETOV EKAOTOU 


é&pxiis LeTteBpiou 
&PX1) TET TOU 
OS, Av 5é xe’ 
DeBpovapiou 
&PX1) TE@TNH Ow, 
Tv dé 18’ NoeBpiou 
Cex TeATN 
‘lavvovapiou 

&pxt) ZettTeBpiou 
zeTrTEBpiou 
zeTrTEBpIoU 
Tewtn OS, 

Ke’ DeBoouapiou 


TeWT Owé, 
NoeBpiou 16” 
tEAos GAov Mdiov 
&px1) ‘lavvouvapiou: 
TEAOS 15’ *louAiou 
&pxt) ZetrteBpiou: 
TEAOS 15’ *louAiou. 


ETN] Poopaixe 


byfa 


UKO 


XKa 


SPKS 


T)MEPAL 


pol! 


ot? 


TIC 


This table of differences between eras is closely related to that of the Al- 


fonsine Tables (Tabule Astronomice Divi Alfonsi, ex officina litteraria Petri 
Liechtenstein, Anno 1518 Venetiis, f. 33), which the translator has certainly 
read; another table more closely related to the Toledan Tables is found on folio 
36. In column 1 the eras are named; I add their epoch dates in the Julian 


calendar; and the astronomical tables in which the era was used: 


1 September — 5508 


a Adam = xdoypou xtiots 
b Nabonassar (Almagest) 
c Philip (Handy Tables) 


26 February — 746 
12 November — 323 
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e Christ 1 January 1 
f Muhammad (Toledan Tables) 15 July 622 
h Alfonso (Alfonsine Tables) 1 June 1252 


In column 2 the beginnings of the years are listed according to the first era in 
column 1; that of the era of Nabonassar is mistakenly given as 25 February. 
In columns 3 and 4 the intervals in Julian years and days are noted. Of these 
the following are identical with the printed Alfonsine Tables: 


8. From b to e. The Alfonsine Tables have 746 years 310 days. 
9. From b to h. The Alfonsine Tables have 1998 years 96 days. 
11. Frome tof. The Alfonsine Tables have 621 years 195 days. 


The other values are either from a different copy of the Alfonsine Tables than 
that used in the printed version (2, 3, 4, and 10) or were independently comput- 
ed by the translator (1, 5, 6, 7, and 12). I tabulate below the correct intervals 
in Julian years and days: 


1. From a to b. 4761 Julian years (not Egyptian, as the marginal note 
asserts) and 177 days (using 25 February as epoch, as also in the other entries 
involving the era of Nabonassar). 

5. Froma toc. 5185 Julian years and 72 days. 

6. Froma toe. 5508 Julian years and 122 days. 

12. Fromatof. 6129 Julian years and 317 days. 

7. Froma toh. 6759 Julian years and 273 days. 

2. From btoc. 427 Julian years and 260 days (the marginal note is 
wrong; the Alfonsine Tables have 423 years and 265 days). 

8. From btoe. 746 Julian years and 310 days. 

9. From btoh. 1998 Julian years and 96 days. 

3. Fromc toe. 327 Julian years and 50 days (the Alfonsine Tables 
have 323 years and 51 days). 

10. Fromc toh. 1574 Julian years and 201 days (the Alfonsine Tables 
have 1574 years and 202 days). 
11. Frome tof. 621 Julian years and 195 days. 

4. Frome toh. 1251 Julian years and 151 days (the Alfonsine Tables 
have 1251 years and 152 days). 

It is apparent from 3 and 5 that the epoch of the era of Philip was assumed 
to be 12 November — 324; this is used in the computations on folios 26v—27 
and 29-29. But from 2 and 10 it seems that 12 November — 325 was regarded 
as the epoch. 


Folio 26v 


Tlepi tov etipeiv t& Atyurrtia étn &trd NoBovacodpou axe This EmriCntoupEevns TMEpas. 

Anitéov Ta dir Kticews KOopOU OULTIeTTAN|PCOPEVa ETN Kal &€ auTd&v capaip|etéov ETH 
bwEa. elta Tou éveota&tos Etous dpktéov dard dpxfis LerrreBpiou apiSpelv Tas Tuépas Tddv 
unverv KaSe€Fis Ews Tis éri@ntoupevns tépas. Kal Tév yivopéveov c@paipeTtéov f\wépas pol Kal 
tois AolTrois TeODeTkov Tas TeTPAETNPIBSas, Kal Tas yivoLevas apEAOVTA TE eltrep Exel TAs 
Aoitras Sotéov éxdoTtw unvl fugoas A d&pEcuevov d1rd TOU OWS. Kal Tas AeltTrOpEevas TyTTOUS 
TOV A tyépas Aektéov elvor TOU UNVvos éxelvou. 
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“Ytroxelo9e S’aos év UTroSelyyuati ypdovos a&vadoSeis “AtrpiAAiou 1a’ copa vuKtepivi] toith 
Tou Etous &ird *ASdU sys. etrel oUv cTEAES EOTI TO Ev ETOS, ANTITEOV ETT SHUN TrEeTTATPWPEVA 
&o1 tis géoyatns Tou trapeASévtos ato, é& dv &qaipoupevov SyEa4 pever Brel. elta arro 
Tis &pyiis LetrteBolou &yo1 tijs 10’ “AtrpiAAiou fwépar eici oxy, Sv c&paipoupeveov pol péver 
us als TrpocSetéov Tas 8’ al eiow év Tois Bird Eteo1v HuEpar pKa. pou PEC, Ov d&paipeSevTov 
TE&e pével of, aitrep Troiovel To1aKovTddas s TWEépas KB. EEouev ov eis TOV d&vadoSévTa yoovov 
etn Aiyutrtia ard NaBovaccdpou Brn uijvas s Tuépas KB pas KaipiKas S — TEpivas YEv 
S, VUKTEpIVas SE y. 


a €5w€a MS. 


Commentary 


This rule follows directly from relation 1 on folio 26 and from the fact that 
in that table Julian years of 365 1/, days are used, whereas the tables on folios 
30-31 use Egyptian years of 365 days. A table of Egyptian months is to be 
found on folio 32v. The date of the example is 11 April 1341, as it is also in the 
example to the next rule. The epoch of the era of Nabonassar is correctly taken 
to be noon. 


Folios 26V—27 


Te 5& dro MiAitrirou BouAdpevos evpeiv, AaBdov Ta d1rd KTicEews Kdopou d&peAe epTtS dvov" 
TAS YAP OB TuEpas Tas év TH Kavovien THyv éETHv eUpioxopévas ovK doqaupeis Sia TO &voTTAN- 
povoSai dro THv TetpaeTypibwv Tdv pexpis aUTOU. Elta Tas tNEpas apISENTEOV aTd Tis 
KS’ Avyouotou a&xpi Tis émilntoupevns fuepas, als 1rpocSévta tas tetpaeTnpiSas ard TOU 
s' Etous Auyouotou, d&peAovta TE éxxv Ext), Tas AoiTr&s SOTEOV ExdoTo UNVi Huépas A &oEdpEvov 
&1ro Tou Ow. 

"YtroKelo Seo SE TrpoEIpNUEVOS KPdvos 1a’ "AtrpIAAou oa vuKtepivil y’. d&peAdvta ov [f. 27] 
TOV Scour ,epTTd, Wever AXES. Tous Sé pijvas oUTws. Etrel yp artd This KY’ ToU Atyouotou 
&xp1 THs 1a’ “AtrpiAAfou tpépar eiol oxs, ais ToooTeSévtTwov THv TetTpGETHNPISwv ard TOU s’ 
Etous Auyouotou, huepdv tua, yivovtoar fuépar pl, &€ dv doaipoupéveov éviautov éva, 
Twepas Te, Tas AeiTropevas of TroiouMEv pij\vas s TwEpas KB. dpEduevor otv dtd TOU OWS 
EXOVEV UT|va Dapevard hYEpas KB apa TEepivas s Kai vUKTEepIVas y Kal ETn AiyUtrtia ayEe. 


Commentary 


This rule for converting a date expressed in the calendar of the Byzantine 
era of Creation into one expressed in that of the era of Philip follows from 
relation 5 (which is in error by one year) on folio 26 and from the fact that 1 
Thoth fell on 12 November Julian in — 323 and on 29 August Julian with the 
reform of Augustus in — 29; Julian years had begun to be used in — 44, under 
Julius Caesar. However, since the interval between 29 August and 12 November 
is 75 days, the text correctly subtracts 300 Egyptian years from the date in 
the era of Philip before counting the intercalary days of the Julian years; this 
means that one begins to count the intercalary days on 29 August — 24, which 
is the beginning of the sixth year of the era of Augustus. See Theon on the 
Handy Tables, in M. L’Abbé Halma, Commentaive de Théon d’Alexandrie sur 
le lure III del’ Almageste de Ptolemée (Paris, 1822), 30 and 32. 
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*Errel 5€ Sei Kai Tas cpa Tas Kaupikas Siaxpivar tedtov pév eis ionyepivas obtas: trroIE- 
Wevoi Thy Tou “HAfou poipav elvai Thy éoyatny tou Kpiov, Thy 8 Siapetpovoay Tauth Thy 
dN’ tou Zuyou. Tautas eioayayoy eis TO THv d&vapopdv Kavdéviov ToU TeT&pToU KAluaTos, 
eUpov TrapaKelpévous apiatous ypovous Ti wév A’ TOU KpioU ypdvous 1s Ks, TH 5 A’ TOU Zuyou 
ly AS. Kal TroAAaTTAacIdoas Tas Wev Tals EE dpais Huepivais eUpov Gn 41’, Tas Sé Tails vuKTeE- 
pivais Tpiciv eUpov Uv, &' * "OU XpdOvol PAS €’ 1’, &s peplous Trapd& Ta 1e EUpoV Hpas ionuepivds 
Se’ gyyiota. érrel S& tijs “AAeEavSpseias 7) Kitrpos d&vatoAixetépa éoti uolpas 5, TorsTas 
uEepioas Trapa TH 1€ EUPOV Mpas TrELTITA BUO, dv &paipESévToov AcitreTar copa n cy €’ 1’. erred 
5é Sei Kal trpdos Ta Sword vuySnucpa owas Siaxpivai, eioayayav tiv tou ‘HAiou poipay, 
Thv A’ tou Kpiou, eis TO err” SpSiis tijs opaipas Kavdviov eUpov awpiaia §' 1a 1y, dv TO §' y 
tyyiota, Strep éoti kK’ * 6 Tmpooels Tails SiaxpiSeloais Hwépaus 7 4 €' 1’, yivovtTar dpa fonue- 


ve ‘ 


olval n we 1K’. 


Commentary 


In this example, the Sun’s longitude is assumed to be 30°, which indicates 
a Julian date of about 19 April; but the time of day is the third seasonal hour 
of the night, as it was in the preceding two examples for 11 April. The author 
has used the Handy Tables (M. L’Abbé Halma, Tables manuelles astronomiques 
[Paris 1822-25]), in which for the fourth climate (in which Cyprus lies) one 
does find the @piaioi ypévo1 opposite Aries 30° to be 16;26 and opposite 
Libra 30° to be 13;34 (II, pp. 26 and 30). These are multiplied respectively by 
6 seasonal hours and 3 seasonal hours to give 98;36 (= 98 + 4/, + 14/,)) and 
40;42 (= 40+ 1/, +1/,), whose sum is 139;18 (= 139 +1/; + 1/,,)) time- 
degrees; divided by 15 these result in 9;17, ... (= 9 4/,) equinoctial hours. 
This is the time at Alexandria; but Cyprus (actually Salamis) was situated 
by ancient geographers including Theon (Commentaire, 119 and 124) exactly 
6° East of Alexandria, which equals 0;24 (= 2/,) equinoctial hours. Finally, 
to account for the equation of time, the author looks in the table of ascensions 
in sphaera recta (I, pp. 148-54) and finds 0;11,13 opposite Aries 30°; divided 
by 0;4 degrees per minute, these result in approximately 3 minutes or 1/9) of 
an equinoctial hour. The final result, then, 1s: 


91/. equinoctial hours from noon. 


— 3). 


8 */s = 8+ ‘o “F ls ce "Tyo 
+ “Too 
844o +5 t+ 4/10 + */o0 = 8351 hours 


Folios 28—28% 


*lotéov ST1 of Kavdves THV d&oTépcov TIPds GAAT|AOUS KATE HEV TOUS Tis SIopPS@cEws KAVOVAS 
ov Siagepovory ef pr Ti ypagpéws GudpT Ha, KaT& Se TAS PEAS KIVTIOELS TOV HEV KEVTPOV TOY 
dotépwv atdis oF Siapépouciv, THv Sé Kévtpwv Tov EmiKUKAwy Siapépeiv SoKovoiv STi of 
uiv Tis MeydAns Luvtdc&§eas ouAAayBdvoual Kal Thy Tv c&royeioov Kivnoiv, of 5 Mpoxeipor 
Kal td ’"ApdBoov ot!, 516 kal év tails pnpnopiais avTév trpootiSevtau, év yev Tois TIpoxeipors 
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Sic THs KapSias Tou Agovtos, év &é Tois "ApaiKois auth Kad’ avThy. Et St Siapepovoei KaTa 
Tas ETroyds, TOUTO pév TH* év Siagdpors eiA7|PIa1 KEdvors Siapdpous elvan TaUTas KAT’ GAAOV 
Kal &AAov ypdvov, ToUTO SE TH THEE TV CUVSévTaVv ToUs Kavovas, STI Ev WéV TH LUvTaéel 
otk eyxevtor Tois Kavdoiv ai éroyal GAA’ Uotepov TrpooTidevtai, év = Tois Tipoxeipois 
éyxeivtar ai dird T&v &troyelwov ydvau, TO SE dard Kpiou Ews THis KapSias tou Agovtos Kal x 
TAUTNS Ews ToU dtoysiou Uotepov TrpooTi9eTan peTa TH SieuKpivnoty, év 5é Tois “ApaPiKois 
tyKelvtai Tois Kavéciv tf) dd tou Kpiot étrox, 510 TPGToV d&@aupeitar TO dtrdyeiov Kal 
otTws ciodryetar cig TOV Kavdéva Tis SiopSamcews, Kal ETA THY S1OpIwo1v AUSIS TreOGTISETAL. 
ér1 5¢ Siapgoouory of Kavdves Kal KaTa TOV KPdvov, OU Udvov TE cITO GAAS Kal GAANs TpyIal 
&PYXFIs, CAAK Kal TH TOUS pév elvan TAlaKoUs (7)TOI TO ETOS TUEPAS TEE 5’ Dortrep of Tou "AAMoUvs), 
Tous 5é o€ANvIaKoUs wWotteN TK THv "ApdBwv (TO yap EToS aUTOIS TUEPAS Exel TVS AeTTTA KP), 
Te Sé elvan AiyuTrT1Ia Hotrep TA THs MeyaAns ZuvtTa&kews Kai Tdv MTpoysipov. 

Tpsis ov avTaL Tis SiapopdoTntos TH Kavoveoy aitio: — 6 Te KPdvos Kai al Etroyal Kai 1 
tou étroyeiou kivnois 7] ouvelAnupéevn 7 ov. Soxel SE Yor KaAAIOTOV elvou Kai [f. 28v] &TAOU- 
oTaToV Kai éyaAaTtaTov TO elvan Ta pev ETH AiyutrTia 1% TdHv TeTpaeTNPISav iooupEeva, TAS 
Sé éroyas ut ouyKeio9ar Tois Kavoolv GAA’ idig yeypagpa ExaTépav yopls, THv Te aro 
Koiov fs tou dtroyelou kal Thy aid TdHv dtroyeiwv Kivnoiv, Iva abtn tpootiSftai TH 
WEOT] KIVT|OEI TIPO TIS SiopIaceos, Exelvn Se eTA THV S1dpSwoiv — 1 Tou d&troyeiou SnAadsy — 
trv 5& tou d&royeiou Kivnoi yt ouyKeioSa Talis péoais Kivfoeoiv, GAA’ Uotepov peta TIv 
SidpSwov reco ti9ec9ar. oUT yap ExOvTOV THV KAVOVEOY, TO TE YHONHOPETV HHOV Kal TE 
év autos éviote THV ypagpéwv OMaAYNATA TH Trapadéoel EAEyyelv AGSiov, vUV 5é yoUeTTOv. 


Marginalium on f. 28 
1. of Tlpdyeipoi év TH Tou “HAiou yovn ouAAaLBavoucl Thy Kivnolv Tou dtroysiou. 


a To TO MS. 


Commentary 


The author is correct in his comparisons of the Almagest, the Handy Tables, 
and the Avabic (or Toledan) Tables with respect to the mean motions of the 
planets; he is also right in stating that the Alfonsine Tables use a solar year 
of 3651/, days (Tabule Astronomice, 39). He clearly is a competent astronomer. 
This impression of competence is increased by his choice of Egyptian years 
with the mean motions measured from a fixed Aries 0°, to be corrected for 
precession—i.e., the ‘“‘motion of the apogee’’—after the mean sidereal longi- 
tudes have been corrected for the equation of the center. It is difficult, in the 
circumstances, to understand his interest in translating the Toledan Tables 
except for the purpose of comparison. 


Folios 29—29v 


Aci yiveooxeiy ST1, BouAduEevol Tas ETToXas THV Kavovieov Tis ToAétas PeBaradcacSan, ci 
Opdai cioiv, EAaBouev TOV xpdvov é1rd Miditrtrou tov *Ap Saiou péyp1 ToU MadueS, Ka9’ dv 
Xpovov ouvéotnoav Ta Tis ToAétas Kavovia, Kal eWpopev tAlak& Tn AYE TEpas ope’ als 
TPOOLEVTES TAS TeTPAETNPISAS CAS ExOUEV TUEPAS UTTA, Cv d&pEAOVTA tUEpas TEE els EvlcUTOV 
Eva, OV TpooTiSepev Tois Eteoiv, Aortral Apépar pis. yodvos Goa Atyrrtios did MiAitrtrov 
Eos Moocued Ett Aus Ufives y TwEpar Ks, Ss eloayayovtes eis Tos TIpoyeipous eUpouev péoa 
KIVWATA KATA THY cKEXTv Tou Moadyeds TA SNAoUWEva év Tais UTroTeTAyHEéVaIS WNONGoOpiais, 
ais Uretagapev tas ToU Modued etroyds Kal Tas eUpioxopévas Siapopds c&uqoiv. 
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Xpovol “HA1os &TTOYELOV ZEATVNS KEVTPOV EKKEVTPOS KEVTPOV TOU 
DEATIVNS KEVTPOV DEAT VIS Kpovou cotépos 
eTTiKUKAOV Kpovou 
AKS o4C iC Tn 860A TB AB fo) C TUN Ka PAs YY 
K TVE 1) of i) opus sv TAS kB ous 1§ pl Uw 
MTves ys TH up om Kn As K Ge va 4 a te wf 
T\MeEpal KS KS An OTT 1 ops AB Tks AC O voKy pq 
a B B a fe p 
Ue pe ovs KE 10 19 OS v0 OAS KN Tvs VS 
TraAdoSES TO &peAe TO TPOaES 
&tro Kp1ou é&troyelov TOAUTC 
ce A Trpoc els Kapdia 
OUou KUKAOV AgovTos 
P1a 1 ovS Ke ext ke 
Aor eTrIANWis 
PIS vd <p>. A 
OUouU 
pis Ky 
ETTOXT) TOU ETTOXT) TOU ETTOX7) 
Moocdued Modusd Moodued 
ply Ho PK vn pig = Vad 
Siapopa Siapopa Siapopa 
B OKs 5 5 a Kn 
[f. 29¥] 
Xpovo1 EKKEVTPOS EKKEVTPOS KEVTPOV KEVTPOV 
Aids “Apeos "Agppoditns ‘Eppyou 
KS of in =6pfB OB py Eye 
QTTAX K OUS VS OKE KS OTT Aa tyn vd 
Unvesy C KS ud 1 VE Ko ooS As 
T\mepar Ks B E ly S Te KE of U 
a a p Y 
fy un m 6 wB Bo ¢& 
Kapdia Kapdia 
Néovtos Aéovtos 
okt ik oxkC ik 
eTriANWIs eTIAN WIS 
An A TVS 36 
6you TravTa 6YUou 


TKS Wy On| AS 


tou MaducS tou Modued tou Modued tou Madued 


TAQ AS sola Kd UE KN oy US 
Siapopa Siapopg Siapopa Siapop& 
a VS B ts y 1S yY Tot 


Marginalium on f. 29V 


EiSévor Sei Sti, Sic TO wr EyKelo9au Tois Kavoviois Tis ToAétas tds Te Kivijoeis TV 
eTIKUKACOV TOV UTrEp TOV “HAlov doTépoov Kal Tas Kivioes TOV éxkévTp~V "Appoditns 
Kal ‘Epyou, ov’ évtausSa TéSeivTau. 
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Commentary 


The time between the epochs of the era of Philip and that of the Hijra is 
actually 945 Egyptian years 116 days; but cf. the commentary to folio 26. 
Since the Handy Tables begin the tables of mean motion with the current 
year 1, the error is cancelled. The readings of the Handy Tables are correct 
save that for 20 years’ motion of the center of the Moon’s epicycle the printed 
text has 144;54° instead of 144;55°; for 20 years’ eccentric motion of Jupiter 
one should have 246;36° instead of 246;56°; the longitude of Regulus should 
be 127;21° instead of 127;25°; and for the ériAnyis of Mars the printed text 
has 353° instead of 354°, but in adding, the Byzantine computer used the 
correct number. The rest of his additions are all correct. The epochs according 
to the Toledan Tables are found in the tables on folios 42-67 (the seconds are 
not considered). The differences are also correctly computed; but the author 
draws no conclusions as to which set of epoch-longitudes he believes to be cor- 
rect. 


Folios 30—32 


These folios contain the mean motion tables promised on folio 28v. The 
order is: 

Folios 30-30%. Table of mean motions in 25 collected Egyptian years for 
Saturn, Jupiter, Mars, Venus, and Mercury (the years are 25, 50, 75, 100, 200, 
400, 500, 1000, 1500, 1600, 1650, 1675, 1700, 2000, 2050, and 2075; for the 
superior planets the motions of the xévtpov émxuxAou and of the Kévtpov atrtot tot 
cotépos are tabulated, for the inferior planets only the latter). 

Folio 31. Similar table of the mean motion of the Sun and the eccentric 
circles of Venus and Mercury in 25 collected Egyptian years (the years are 25, 
50, 75, 100, 200, 400, 500, 1000, 1500, 1600, 1650, 1675, 1700, 2000, 2050, 
and 2075) and in 1 to 25 single Egyptian years (those for years 26 and 27 are 
added in European numerals). 

Folios 31v-32. Table of the mean motions of the same bodies as are included 
in the tables on folios 30—30v in 1 to 25 single Egyptian years. 

These tables are derived directly from the mean motion tables in the Al- 
magest (III 2 and IX 4) with the thirds and further sexagesimal fractions 
ignored, save in the case of the Sun, whose motion is given to fourths; for 
years 19 to 25 the motion for a single year is added to the motion of the pre- 
ceding year, with the occasional addition of 1 in the last place. The author has 
done a reasonably accurate job of copying, adding, and multiplying, but 
nothing else. It is not worthwhile to reproduce his tables; I give here only copies 
of his marginalia. 


Folio 30 


‘lotéov St1 6 Kavev Tou Kpdovou éxn Ago év xe Ereoiv AeTrTOv TIPATOV ev, Strep ori 
OPGANA * ouveryetar Sé év Eteot ap poipa a. 
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Commentary 


According to the Almagest, the motion of Saturn in 25 years is 305 ;34,58,32, 
42,36,15°, and the Byzantine table correctly has 305;34,58°. However, the 
computer has taken into consideration the 0;0,0,32° (he uses 0;0,0,31°) of the 
Almagest, so that his entry for 50 is 251;9,579 (~ 305;34,58,319+ 2 = 251;9, 
57,1°), and for 1500 (= 25° 60) is 334;58,31° (= 305;34,58,31° + 60). 


Folio 30v 


“Ytrepoyt) fv Urrepéxer t} wéon Kivnois tis 2uvT&Eews TtoAeyaiou tis év tois [poyelpors 

Kavéoiv év yiMois éteowv Aiyutrtiots fT01 Tou Kévtpou Tou étriKUKAOU. 

Kpdvou Yoipan 1 

Aids Loipar 10 

*Apeos KOTPAL 1 
iotéov 6T1 Ta Péoa KIVLaTA d&QoTépwOV THv ouvTakeov, Tis te MeyaAns 2uvTakews kal 
t&v TIpoyeipwv Kavéveov, oxe5ov cungovel, Siapéper 5 povov KaTa Thv Kivnol Tdv y 
dotépov fto1 ... (the rest is clipped off with the margin). 


Commentary 


The difference of course is the Ptolemaic amount of precession, or 1° in each 
100 years; it should be 10° for each of the planets, not 11° for Jupiter; and it 
applies to the centers of the epicycles of the two inferior as well as to the three 
superior planets. 


Folio 31¥ 


*lotéov 6T1 év Tois Kavdéo1 Tis MeydAns ZuvTc&Eews Ta wHKN Tou “HAfou Kai Tov € doTEpOV 
Tepigyoual Try Kivnoiv tov d&troyelou Kal ob Sei ynpnpopouvTa trpooTiSévar auTHY, Tos 5é 
Kaveoi T&v "Ap&Boov Sef trpootiSéven adtiy Sti ob Trpdoxertau, Tois Se Tpoxelpois ov trpdo- 
KelTO pév, TrpooTISeTar 5 Sick Tis Kapdias tou AgovTos. 


Folio 32v 

TAAVITES h + 3 2 % 
EKKEVTPOTNTES Olcov 7 SiaueTPOS = y - KE B pe ae) a 1€ E KS 
TOU EKKEVTPOU PK. 

Siduetpor THv émiKUKAwy ofwv } tyG KyS O85 TSK We O 


SidpeTpos TOU EKKEVTPOU PK 


éroyal Kata TO TrpPdtov étos NaBovacckpou trpwtn TOU OS, Ke’ DeBpouapiou Etous a1rd 
"ASap SwEp. 


TX drréyeia Ty ékkévtpwv  éetroyal ToU KévTpou Kivnois Tv &oTEp~OV 
t) &1rd TOU 1} WoIpa Ev TOU éT1KUKAOU é1Td dro t&v c&troyeiov 
Kpiou f éotiv TOv &troyelov Tav TOV ETIKUKAGV 
SIaoTASIS EKKEVTPOOV 


f) &1rd Tou 7) UOTPA 
é&troysiou = év 7} 
Sidotacis EeoTiv 
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h oxd 1 m 181 op Ay BKS BY AS B 

4 pvp 3 mB S AB AB =5 ya pus 5 

3 eps oU 69 1S U ovs vB Y y AB TKl 1y 

Q us 1 y 61 omrd Ae #S ue oa C 

vu PTT 1 =e Un OPUS AS HS HE KQ VE 

Lf|ves LT}ves Lives Lf|ves 

“‘Poopatoov Aiyutrticy *Poopatoov Aiyutrticy 
DETTTEBPIOS OwS Maptios Dapevad 
‘OKT@BpI0s Dawpi "ATrpiAAl0s Dappousi 
NoéBpios "ASUp Maios Tayov 
AsxéBpios Xo “louvios Tati 
*lavvoudp1os TuBi *LOUALOS "Emo 
DeBpoudpios Mexip AtyyouoTos Meooopi 

Commentary 


The eccentricities and diameters of the epicycles of the planets are derived 


from Almagest XI 10, which lists the radii of the epicycles and the furthest 
and least distances of the centers of the epicycles from the center of the earth, 
measured in units of which there are 120 in the diameter of a circle. Mercury 
has a greatest distance of 69 parts, least of 55;34 parts; the author has incor- 
rectly subtracted the latter from 60 to get his 5;26 parts. The epoch positions 
are derived from the headings of the tables of mean motions in collected 18 
Egyptian years in Almagest IX 4. The only error is that the elongation between 
mean Mercury and its apogee should be 149;35° rather than 149;39°. 


Folio 33 


éTroxal TAQVTWV KATH TO TIEdToV ETos Diditrtrou tou *ApiSaiou KaT& Thy TpwtTny TOU 
OS peonuBplas, At1s Av 1B’ tou NosBpiou unvos Etous dro "ASapy Eviotapévou eptre’. 


“HAlou pi\Kos ZEAT|yNs aroyeiov DEAT VNS KEVTPOV LeATvns KEvTPOV Bdopeiov 
é&mroyeiov TOU EKKEVTPOU TOU ETTIKUKAOU QUTHS ard TOU TEAS 
&1ro Tou c&troyeiou é&troyeiou Tov 
ETTIKUKAOU 
p€B sie TIB Ln Q KE TVS Ad o1 v9 


étroyal Tv € doTEpaov. 


Kapdia ETAT Wels AITO THs TAX KEVTPA TOV TH KEVTPA Tv 
Agovtos Kapdias tou Atovtos ETTIKUKAOV &Trd kotépav &1rd 
enix) Eos atroyeiaov Tdv T&v &troyelov Tv dtroyelov 
Kpiou EKKEVTPOOV TOV EKKEVTPOOV TOV ETIKUKAGOV 
pil vd 

Kpovou pl oA ep Sn wd p§ yd 

Ads An A of8 6 pES AB 

“APEOS Tvy 6 pgs v TIB 10 
"Agpoditns oSB A pol AB prs v9 

“Eppou go A up A p§ wy 
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Talis étroxais tautais éaxv trpooSiis éviawoiov Kivnua Kal &péAns KUKAOUs, EUpioEIS TOUS 
&piSpous TOUS TTApAKEINEVOUS TH TIPwWTW OTIxw Tv Mpoyelpev kavoveov. Zot St TO TIPDTOV 
TOUTO epTre Grd “ASA. 


Commentary 


The epoch adopted for the Handy Tables is regarded as 12 November — 324, 
and the initial positions in the Handy Tables as for the beginning of lapsed 
year 1 or 12 November — 323 (Handy Tables, II, 66, 112, and 114). Therefore, 
the epoch longitudes are found by subtracting the motion for one year from 
each of these initial positions (zb¢d., 70, 120, and 122). This procedure is 
correctly followed by the author, except that the anomaly of Venus should 
be 216;59° instead of 186;59° and the elongation of the center of Mercury’s 
epicycle from its apogee should be 42;31° instead of 42;30°. The émaAnwes from 
the Handy Tables have already been given in the table on folios 29-29v. 


Folio 33¥ 


étroyal tév Kavéveov Tou *AApads &pEapéveov ard &pyiis “louviou Etous did Xpiotou ,acvp' 
7\TOL TAPEASOVTOOY ETHV Gova Kal UNvdv e. 


“HAiou DEAT VS Kpdvou Aids "APEOS 
UnKous &1ro of AC TAS od yd 1S 15 pTra va 
THs aPXi}s 
Tou Kpiou 
&voparias pvB 8 
&1ro Tou 
é&troyeiou Tou 
ETTIKUKAOU 


Commentary 


The epoch longitudes in the printed version of the Alfonsine Tables (fols. 
40v—41v) are: 


sun 76337 ,12,38,429 
Moon 336;5,21,11,45° 
Moon’s anomaly 250:57, 40,9,0° 
Saturn 264:44 33,26,0° 
Jupiter 16;16,15,14,0° 
Mars 181 ;41,36,19,0° 


The error with respect to the Sun is probably that of the printed Alfonsine 
Tables, that with respect to Saturn is an omission by the Byzantine author or 
the scribe of the manuscript of the Alfonsine Tables that he consulted. The 
other errors are not so clearly due to one or the other. 
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Folio 34 


Siagopal SiactHatov petatu Tdv TAQUNTIKOV opaipar. 


ueTagY ZeATvns Kal “Eppou S Soe piria 
yeTagy “Eoyou xo “Agpoditns Ay, don 
uetatu “Appoditns Kal “HAfou pS Cov 
ueTaéy “HAiou Kai “Apeos oAB € 
ueTaeu “Apeos Kal Ards Butrn B 
usTtatu Aids Kai Kpovou JAVSs Sov 
yeTagU Koovou Kai Tis d&trAavous Aovd AoVv 
TO TiWlou Tis Siayetpou Tis yrs | yov ulAia 


TO TeplyeloTaTov SidoTHNA TV TAavyTdv Exdotou &1ro Tis yijs TTo1 dO yiis &yp1 TOU 
TTEplyeloTaTou AUTOV. 


Tis LEAT VIS aro yi\s LSAT piAIa 
tou “Epyou caro yijs K NOB 
"Agpoditns aro yiis vd Byy 
“HAiou dco yiis p€d 
“Apeos Giro yiis TSS€ 
Atos &tr6 y tis Bootrd C 
Kpovou cairo yijis OXIA SOV 
Tis &irAavous aro yijs, & SimrAowpevov 

Trolei THY THs opaipas Sicpetpov — s@ae, Cp 
tT) 5€ Sicuetpos Tis opaipas, SnAovoT1 | yous 
TroAAaTrAaciaCopevn 1 Sidu_etpos eis y C’ 

Troici Thy Tis opaipas trepipetpov KB, ATTA NPoa 
cov TO TE’, Strep Eoti poipa a p15 app» 
Commentary 


The least distances of the planets from the earth are those computed by 
al-Farghani in chapter 21 of his Differentie (ed. R. Campani [Citta di Castello, 
1910], and ed. F. J. Carmody (Berkeley, 1943]; see N. Swerdlow, Ptolemy’s 
Theory of the Distances and Sizes of the Planets [unpublished dissertation, 
Yale University, 1968], 137-41). The only errors are that the distance of the 
Sun from the earth should be 3,640,000 miles (the number in Campani’s 
edition for the Moon is 109,0371/, and for the circumference of the sphere of 
the fixed stars 410,818,570). The computation is based on a value of 3250 
miles for the radius of the earth, which approximately corresponds to a circum- 
ference of 20,400 miles (see fol. 35.) The distances between the planetary spheres 
are merely the differences between the given least distances of the planets 
from the earth. The circumference of the sphere of the fixed stars is correctly 
computed with the value of m as 31/,; the length of a degree in a great circle 
on the surface of the sphere of the fixed stars is then correctly computed (to 
the nearest integer) if the restoration of ® at the end is right. All of these 
numbers are also given by al-Farghani. 
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Folio 34v 


TO pév KévTpov Tou émIKUKAOU Tis ZeAtvNs KAS’ ExdoTHV TwEpav él TH Etrdpeva Tddv 
CwSiav poioas petoPaiver ry AeTrTa y Seutepa vd, TO 5é drrdyeiov Tou exxévtpou poipas 10 
él t& tyyoupeva. &qpaipoupEevns Toivuy &k Tis WEOTS KIVI|}CEWS THs LEATvNs TOL TOU KEévTpOU 
Tou étiKUKAou poipas pias 51a TO TOV “HAiov Thy tpREpav piav TropeverSat poipay, Kal TrpooTI- 
Sepévns tas 1a tou é&rroyeiou tou éexxévtpou, ouyBaiver tov “HAiov peta Tou Kévtpou TOU 
émikuKAou Kai tou d&troyeiou euipioxeoSar cei 7) cuvodeverv TH KéEvTp~ Tou émiKUKAOU Kal TO 
&troyeioo 7) Siapetpeiv. dv o Tas Exovtoov, ef BouAet TO &ttd Kptou Ews Tou a&troyeiou SicotHpa 
evpeiv, A&Be THY péonv Kivnow “HAiou Kal ZeArvns eis TOV EmCnTOUPEVvoV ypovov, Kal dro 
Tis KivioEws Tis TeAtyyns a&qpeAe THv Tou “HAlou, kal Thy Aertropévyy SitrAactagow’ Kai E€ers TO 
amo Tis LeAtjvns wéypr Tou d&troyeiou SidotHua. Kal & TouTou &pere THv yéonv Klvnoiv Tis 
LeAtyvns, Kal TO KaTOAEITrépEvdv Eot1 TO dtd Kplou Ews Tou drroyeiou SidoTHUA 


Commentary 


In general, the author correctly states the relations between the motions 
of the various elements in the Ptolemaic lunar model. He has, however, 
erroneously recorded the daily anomalistic motion of the Moon on its epicycle, 
13;3,54°, instead of the daily motion of the center of the epicycle on the 
eccentric, 13;10,35°. And, while the double elongation of the Moon from the 
Sun is found correctly, the longitude of the lunar apogee is that of the center 
of the Moon’s epicycle diminished by the double elongation. Finally, the daily 
retrograde motion of the apogee will be the daily elongation diminished by 
the daily mean motion of the Sun or 11;12,18°, which is equal to the double 
elongation diminished by the mean motion of the Moon. 


Folio 35 


I. Td Kévtpov Tou éxxévrpou Tov ‘HAfou &géotnke TOU KévTpou TOU CepSiaKol poipas B U, ofcov 
TO &, Tis Siapétpou €, 1d St &rrdyeiov avtou év d&pyxi] Tv Ardupoov. 


II. Td étrd ‘HAfou péxpt yijs Sidotnua xiA1a SiaKxdo1a Séxa Soov TO &, Tis Siayetpou Tis Yij\s, 
t) 5& Bidwetpos TOU “HAfou Adyov Exer rpds Thv SidpeTpov THis yfis Ov Ta 10 Trpds Ta B, TO SE 
otepedv tou ‘HAlou p§s 8’ dcov TO oTepEdy THis yijs. 

III. ‘H tepipetpos tis yijs piAlcov xu, ty 58 Siduetpos wIAicov suG Ka 10 15, f] 5é oKI& Tis yijs 
Keovoeldtjs, Ts TO WiKos o€C cov TO LY, This Siapétpou Tijs yijs. 

IV. Td &, tis Siapérpou tis ocAnviaxiis opalpas un tooauTa Kal va EEnKooTa Sgov TO u, 
tis Siapétpou Tis yijs, TO Sé Kévtpov Tijs exxévtpou opalpas &péoTHKE TOU KEVTPOU THs Yis 1 
tTooauTa Kal 9 éEnxoota Soov TO L, Tis Siayétpou Tis yiis. TO Tolvuv &k Tou croyeiou Tijs 
ogaipas &xpi tijs yijs v9 tooovTa Soov TO uv, Tis Siapetpou THs yij\s, TO SE &, Tis Siayétpous 
tou émiKUKAou € TooouTa Kal 1 AetrT&, TO St J Tis Siapétpou tijs yiis TermtAco1ov Kal Sicerri- 
TEPTTOV TOU c, THs Siapétpou Tis LeAHvns. 


a After Siapétpou MS adds, then crosses out, Tf\s ZEANVNS. 


Commentary 


I. These parameters are from the Almagest; the eccentricity of 2;30 parts and 
the longitude of the apogee at Gemini 5;30° are both found in IIT 4. 
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II. The distance of the Sun from the earth as 1210 terrestrial radii is found 
in Almagest V 15 (see Swerdlow [folio 34, Commentary], 59-70). The ratio of the 
solar to the terrestrial diameter, "/,, is found in Almagest V 16 (Swerdlow, 
72-73), but the Sun’s volume is given there as 170 times the earth’s, while in 
the Planetary Hypotheses, Ptolemy states the value as 1661/, (Swerdlow, 73). 
Al-Farghani gives 1661/, + 1/, or (51/,)3 (Swerdlow, 174-75), which must be 
our author's source. 

III. That the circumference of the earth is 20,400 miles is also taken from 
al-Farghani, though he uses a diameter of 6,500 miles (folio 34, and Swerdlow, 
215-16). However, 20,400: 7/,, = 6,49019/,,, and 19/,, = 0;54,32,43, ... The 
text’s 6490;21,11,14 implies a value of 1 close to 3.1433. Ptolemy, in Almagest 
V 15, computes the distance of the vertex of the shadow’s cone from the earth 
as 268 terrestrial radii (Swerdlow, 70-72); I do not know why the Byzantine 
text has 267 1/,. 

IV. In Almagest V 11-13, Ptolemy computes the mean distance of the Moon to 
be 48;51 terrestrial radii and the mean distance of the Moon in the syzygies to 
be 59;0 terrestrial radii (Swerdlow, 41-52). It is also given in Almagest V that 
the Moon’s eccentricity is 10;19 parts out of 120 and the radius of its epicycle 
5;15 parts; if we multiply these numbers by 0;59, taking the ratio of the radius 
of the lunar orbit in syzygies to the radius of the deferent, we get 10;8,41 and 
5;9,45 terrestrial radii respectively. In the Planetary Hypotheses, Ptolemy 
computes the diameter of the Moon to be !/,+14/,, terrestrial diameters 
(Swerdlow, 167-72); this means that the diameter of the earth is about 3 ?/, 
times the diameter of the Moon. 


Folio 35v 


I. T& CKAipata Sinpnpéva Kata Actos Grd TOU voToU, UGAAOV 8’atrd eon Bolas dpydueva 
&Xpi tis &oKtov. 

TO Sick Mepdns 

TO Sia Lunvns 

TO Six “AAsEavSpeias 

" TO 81k “Pddou 

TO 8&1 “EAAnotrévtou 

TO 81a péoou Tidévtou 

C' tO 81% BopucSévous. 


II. ‘lotéov St1 Kata THY OUPTANPWOIV TdV aTAy éTHv tou Xpiotov TH EoydTn® AekeBoiou 
TropouvtTal Ta "Apdo étn WAY tyéoar piB AetrT& 15. 


III. ‘lotéov 8°6t1 tH 19’ “AtrpiAAlou To Etous ,atAS Tou XpiotoU wpas vuKtepivijs e’ e6éAertrev 
tT) LeATvT TEAEWS, Tvika TromoUvTal TA "ApdBoov étn WAy tEpar OA AeTrTa pa C4. 


IV. "Hv 5€ f Tooth exAewpis KaT& TO scoup’ Etos TOU "Addy, Kad’ Av dpav étroootwto Ta 
aro Didittrou ety Aiyutrria avn ufives €€ fuépoi Kn oUtas. Gere eptre’ Aoitre ayvl. ai 
FwEpar airo THs KI’ Atvyouotou aypi Tis 19’ *AtrpiAAfou 0/5, kal 5’ TAS - Spot goy. doers 
ETOS a, TEE AOITTAl Thuepar on? yivovtau pfives s Tuépar KN. 


a After éoxatn MS adds, but crosses out, “lavvovapiov. 
b ot MS. 
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Commentary 


I. These are the standard seven climes used, e.g., in the Handy Tables. 

II. This computation is based on the rule given on folio 36 (corrected), and is 
without error. But the true interval is 733 years and 112 days. 

III. The lunar eclipse of 19 April 1334 is number 3938 in T. R. von Oppolzer, 
Canon der Finsternisse (Vienna, 1887), and number 403 in J. F. Schroeter, 
Spezteller Kanon der Zentralen Sonnen- und Mondfinstermsse (Kristiania, 
1923); it was total, and totality began at about 11 P.M. on Cyprus. 

From noon till the fifth hour of the night is "/,, = 0;27,30 days; and from 
the end of December till 19 April is 108 days. The true interval in Arabic 
years, therefore, is 733 years and 220 ;27,30 days. The rule on folio 36 (corrected) 
gives 733 years and 220 ;41,30 days, rather than 733 years and 230;41,30 days. 
IV. This computation is based on the rule on folios 26v—27; but, having used 
the current year of the era of Creation, 6842, rather than the lapsed year, the 
author corrects his calculation by using the current year of the epoch of the 
era of Philip, 5185. Also, the interval in days that he gives brings one to the 
end of 19 April—i.e., noon of 20 April. 


Folio 36 


Siagopal Tdv éTdv 


ETT TIMEpa apxal tév étdv 
1. tou ’ASduy efs “AAgEavipov ep SC 19 ard &pyfis LetrteBpiou 
2. tou ’A&Sau els Xpio tov Eqn exp tou Xpiotou amr’ coy tis 
"lavvovapiou pseonuBpias 
3. tou "AAgsEkvSpou eis Xpiotov TIO 1) tou MacyeS d&dpiota 
4. tou ’AAcEdv5pou eis Tleodatlix ~AuB ovn 
5. tou "AAeE&vSpou eis Maocpes AAR omc 
6. Xpiotou eis Madued XKa p Ge 
7. Xpiotou els Tleodatlik XAa e§s 
8. MacueS cis TlecSétlix 3 TAC 
Commentary 
To the eras referred to on folio 26 this table adds the following: 
d. Alexander (Seleucid) 1 October — 311 
g. Yazdijird (277 al-Shah) 16 June 632 


Of the relations given here, numbers 2 and 6 correspond to numbers 6 and 11 
in the table on folio 26, while numbers 5, 6, and 8 at least occur in the Toledan 
Tables (Toomer, “‘A Survey of the Toledan Tables” [hereafter, Toomer], 18), 
though for 6 those tables have 621 Julian years and 185 days, and for 8 they 
have 9 Julian years and 340 days. The correct intervals, in Julian years and 
days, are: 


1. From a to d. 5197 Julian years and 30 days. 
2. From a to e. 5508 Julian years and 122 days. 
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From dtoe. 311 Julian years and 92 days. 

. From dtof. 932 Julian years and 287 days. 
. From d tog. 942 Julian years and 258 days. 
Frome tof. 621 Julian years and 195 days. 
Frome tog. 631 Julian years and 166 days. 
. From f to g. 9 Julian years and 337 days. 


OIA ARMY 


Folio 36 | 
Tlepi tou evpeiv dro tév éTHv Tou Xpiotou TK ety Tddv "ApdBoov. 


Ade t& &tr6 Xpiotou Et Ta TEAEIA, Cv AqeAe ETH yKa, Kal TH AciTréOpEva TrOAAATTAACIACAS 
eis TEe 5’ Troinoov TuEpas. Kal ék TOU yivopévou TIAT|Sous Tv TuEpdv Al was p Ge TO KaTOAEI- 
TTOMEVOY TIAT Sos Eos Tis EriCNTOULEVTS THEPAs Kai dpas, ai trap’ Alyutrtios eloiv fugpan - &s 
TroAAaTrAaaIacov pos TH A, KAI TO yevouEvov TIATSos pépile Tapa TA aYXAa, Kai Efeis TH 
TEAEIA ETN TOV “ApaBov. Kai Ta KaTOAEITIONEva KaTOSev THY ayAa pépile Trap& Te A, Kai 
E€eis TAS TMEPAS TOU EveoTdtos ETous THv "ApdBoov. kai tds tuépas trofnoov pij\vas, TH pev 
Evi UNvi SiSous thwepas A, TH SE EreEpeo tyEpas KO ° Kai TO TrepIAcITTdpEVvOV TrASOs af yeeret| 
elol tou éveota&tos wnvds. 


Commentary 


This procedure is correct, though the reference to the Egyptians remains 


obscure. The error lies in assuming that an Arabic year contains *" = 54;22 


days, when in fact it has “97* = 354;22 days. 


Folio 36v 


SidopIwois EviauTdyv HAaKG Kal CEANVIAKODY. 


This table gives for solar years of 36514 days the corresponding lunar years of 354 }4/,, days; 
the constant difference is 10;53 days. The entries are for 1 to 9, 10 to 90, and 100 to 800 solar 
years. Below the table is written: 


To &Tos TO fAlaKoy tEpas Eyer TEE 5’, TO CEANVIAKOV ETOS EXEL TUEPAS TVS AeTTTa KB, Oote 
TO ETos TOU ‘HAiou Exel TAgov TOU ~TOUS THis LEATvNs Hépas 1 AeTTT& vy. 1) 5€ Teépa AeTrT& 


exel €, 1) Se ionuepivt) Opa Aerta& BY. foréov 8’St1 T& dard Xpiotou ety AAiaKé eioiv, TK SE 
TOV “Ap&Boov oeAnviaxd. 


Marginalium. OUtos Exovo1 Ta SyoAd etn TOU ‘HAiou tpds T& ’ApaPikd.® dSuardov 
Se Agyoo TO Gro TpoTrAs El TpoTri)y Thy AUTH, Strep Exel Hugpas TE 8’. Te SE wt) Guar 
ouX UTES, GAAG TO Uev Eros TO Exov Tuepas TEe UTrepBAAAEI TO "AppaBikov fpgpas 1 AeTrTc&k 
An, TO SE Pioe€otov Tpepas 10 AeTTTa An, Gs elvoi Tv Urepoyny Tdv & Etdv TIMEpas LY 
AetrT& AB. 


a After “ApaBix& MS adds, but crosses out, T& 52 a. 


Folio 37 


"Agaipoupévooy dro Tév Tou Xpiotou étév érav yKa Kal fuepdv pSe Ste T4® Karrer 
“ApoBas S&pxovtai érn, éveiottyKer xpdvos TéTe Opa s’ Tis 18’ Awépas To ’lovAlou wnvds Tov 
XK" Etous aro Xpio tou, Ste af kaT& “ApaBas Té&v TrAaviTov EAjpSnoav étroyal al KéTwIev 
UTTOTETAYHEVAL. 7 


106 DAVID PINGREE 
étroyal TrAavyTeov Kata “ApaBas kaT& péony kivnolv. 


“HAiou Cwdia poipas Aetta& Sevtepa. 

ZEANVNS UNkous Hev Cwdia S yoioas 6 AeTe vn. 
&voopoAlas S€ fTo1 Tou émikiKAou Codia C poipas Kd 9 Ie. 
Kpdovou pnKous Cadia y poipar Ke AeTrT& va SevuTepa te. 
Aids unKous Cadia 1a yoipar a AetrTa& AS Sevtepa KC. 
"Apeos unkous Codia C poipai a AeTrT& Kd Seutepa v3. 


Thv d&vopoAtiav tdév Uren tov “HAlov tpidv dotépwv evproeis otTas. ard This UéoNS 
Kivnoews Tou “HAiou trv peony Kivnoiv Tou éxkévtTpou &MEA@V TO AoITIOV 1) UEOT KivNnoIs TOU 
EITLKUKAOU EOTIV. 

"Appoditns c&vooporia Caodia a poipar 1e AeTrT& Kn SevTepa AC. 
‘Epuou &vaopoAia Cadia B poipai ry AetTrT& us Seltepa 11. 


Mikous kivnois “Appoditns kai “Eppou ov AapBavetau étre81) 1) aUTH got TH “HAioo actrapaa- 
AGKTOOS. 
"lotéov STI TH KAVOVIA ITO UEOTNUBPIAS ApYoVTAl. 


a oi corr. to Ta& MS. 


Commentary 


These epoch longitudes are copied with various omissions and errors from 
the mean motion tables of the Toledan Tables. I give below the values found in 
the tables on folios 42-67 of the Byzantine version, which agree entirely with 
those in the Latin (Toomer, 44). 


Toledan Tables Folio 37 
sun 38 23:41,11° 
Moon 48 (0:58 18° 48 ():58° 
Moon’s anomaly 38 18;8,39° 78 24:9,150 
Moon’s node 78 24:9 550 
Saturn 38 25-51,15° 38 25:51,15° 
Jupiter 118 1;39,37° 118 1;39,27° 
Mars 78 1:24 59° 78 1;24 59° 
Venus’ anomaly 18 15;28 37° 1s 15:28,37° 
Mercury’s anomaly 28 13;46,18° 28 13;46,18°. 


The errors on folio 37 may in part come from an Arabic manuscript, in which 
the figures for 50 and 10 in the seconds of the longitude of the lunar node 
(mistakenly ascribed to the lunar anomaly) and those for 30 and 20 in the 
seconds of the longitude of Jupiter could easily have been confused. 


Folio 37V 


I. *lotéov Sti év TH TéAEL TOU ATA’ EtoUs &trd Xpio TOU, FTI KATA THVv éoxaTny Tou AekeBpiou 
UNVvds THY OULTIANPOULEVHY a&xpIs Hpas s’ Tis goxactns TOU AekeBpiou* unvds, TrosoUvTa Ta 
ttn Ta&v "Ap&Boov was Kal tuépar pxy Kal Aetrra& C, &rd SE Tis Apyxfis Tis EBSouns apas 
[THs] &pyetai TO aTAs’ ETOS TOU Xplo TOU. 
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II. étroxai Ta&v atroyeiov THV ExkevTPwV OMalpdav Tv TrAaviTov Kata “ApaBas. 


“HAiou CwHdia B poipau iC AeTrT& v fTo1 Ev AiSupoov poipa in’. 
DEAT VNS 
Kpovou Cadia 7 poipar 6 Aer T& v fToI év &pyf TOU To€détov. 
Aids Cwdia € poipar 18 AeTrTa& A 7TOL év TH 1e’ Wolpa Tis TlapSévou. 
“Apsos C@dia § poipar a AeTrT& va fTO1 Ev THB’ Yoipa Tou AgovTos. 
"Appoditns Cadia B poipar iC Aetrt& v fTo1 év TH in’ uoipa Tdv A1stpov. 
“Epyou Capdia ¢ poipar iC AetrT& A 7\TO1 év TH In’ Yoipa Tov Zuyov. 
a MS wrote first a’ tov “lavvovapiou, crossed it out, and wrote above it oydtns Tou 
AsxeBpiov. 
b After tis MS adds, but crosses out, a’ *“lavvouapiou. 


Commentary 


I. The author has correctly applied the rules on folio 36; but the actual 
interval is 734 Arabic years and 1231/, days. The time is 6 p.m. of 1 January 
1335; the quarter of a day is added because there are 713 Julian years dimin- 
ished by 195 days between the epoch of the Hijra and the end of 1334, and 713 
Julian years contain 260,4231/, days. Of course, the year 1335 really began 
at noon on 1 January 1335, and our astronomer should neither have changed 
the date to 31 December nor have added the quarter of a day. 

IJ. These longitudes of the apogees are identical with those given in the tables 
on folios 42-67, and almost identical with those in the Latin Toledan Tables 
(Toomer, 45). The differences are: 


Latin Byzantine 
Saturn 88 0:50 8 0;509 
Mars 4s 1;50° 48 1;51° 


But some Latin manuscripts (e.g., L, S, and Sa) also give the longitude of 
Mars’ apogee as 48 1;51° (Toomer, 45 note 7). 


Folio 38 


I. éxxevtpotntes TOv TAavTTov f\TOI al SiaoTdoels peTAEY TOU KevTpou ToU CediaKkoU Kai 
TOU KEVTpOU TOU éxkévTpou TOU épovTos Tov étrikUKAoV tis doas Exel Uolpas éq’ ExdorToU 
TrAavTTOU Ofev T TOU éxkévTpou ToU avToOU TrAavi} Tou SidueTpos pK. 


“HAiou poipas B & ofcv * x Tov Kévtpou ToU éxkévtpou &. 
ZEAT|VNS 

Kpovou poipai y AetrT& Ke. 

Aids poipoi B AetrT& ue. 

"Apeos poipan s 4. 

“Agpoditns voipai a &’. 

“Eouou poipar € AeTrT& Ks. 


IT. Ti) y’ Maptiou étous ,scoue’ kai tou Xpiotot TAL’ Spa 8’ tis Augpas EE¢ArTrev 6 “HAlos, 
ETT Giro Diditrrrou jaya pijves € Tugpan iP. 


III. Ti C tov “lovAiou wnvos to Etous wyl' Kal Tou Xpiotov TAS’ dpa 9’ THis Huépas EEEAI- 
Trev 6 “HAlos, ety ard MiAftrrou JAX Ey utives 9 tuépas 11. 
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Commentary 


I. These are the eccentricities of the Almagest as already given on folios 32 
and 35, including the erroneous value 5;26 parts for Mercury’s eccentricity 
and introducing 6;30 in place of the correct 6;0 parts for the eccentricity of 
Mars. The eccentricity of the Moon is 10;19 parts, which the author on folio 35 
has converted into 10;9 terrestrial radii. 

II. This solar eclipse is number 6066 in von Oppolzer’s Canon, number 178 
in Schroeter’s Kanon (see supra, p. 104), dated 3 March 1337, with mid-eclipse 
at about 10:30 A.m. on Cyprus; the center of the eclipse passed over Syria, but 
the eclipse was visible on Cyprus. This date is 1661 Egyptian years 5 months 
and 12 days after 12 November — 324. 

III. This solar eclipse is number 6072 in von Oppolzer’s Canon, number 179 
in Schroeter’s Kanon, dated 7 July 1339, with mid-eclipse at about 3:30 P.M. 
on Cyprus; its center passed over western Cyprus. This date is 1663 Egyptian 
years 9 months and 18 days after 12 November — 324. 


Folio 38¥ 
I. TnAlKoTHTES TOV ETTIKUKADV. 


Kodvou 1) &k Tou KévTpou TOU ETm1KUKAOU TolOUTOOV Ss L Ofov fy x TOU KevTpOU TOU ExkévTpou €. 
Aids é« Tou KévTpou Tou EmriKUKAoU a&voiAdyws Ia. 

“Apeos AS 4. 

"Appoditns ny s’. 

“Eouou KB u. 

DEATVTS. 


II. éroyai trAaviytev &1rd oTépaTos *lwd&vvou c&oTpOASyou KATH Siapdpous ypovous TOUS 
KdtwoSev SnAoupévous Tou tous at’ dro Xpiotou capkacews, dro “ASau Se son’. 


ti Ky’ “AtrpiAAlou @pa s’ vuKTepivi Etriovens TWuEpas Kd’. 


“HAtos DEAT VT] Kpdovos Zeus ”Aens "Agpoditn “Eputs 
Tauwspou Kpiou To€otou TlapSévou Aidupov Taupou Kpiou 
Moipa 10’ a ie Ky 18 S 18 18 € KS KO IN KE 
AETITA YO 


Ti KC’ Tou atrtou *AtrpiAAfou pa peta YeonUBplav SucdSexatn. 


"HA1os DEAT VN Kpdovos Zeus "Apns "Agpoditn “Eputis 
Taupou Tavpou Tofdtou TlapSévou Aridsvpov AlSupoov Kpiou 
is AB 19 pd Ky Y S 18 is pa a  A& KO V1). 
Commentary 


I. These values for the radii of the epicycles of the planets are each exactly 
half the values for their diameters listed on folio 32¥ and derived from the 
Almagest. The radius of the Moon’s epicycle in the Almagest is 5;15 parts, 
which is reduced to 5;10 terrestrial radii on folio 35. 


IT. 
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These are the true longitudes of the planets as computed by John the Astrol- 


oger for midnight of 23/24 April and of 27/28 April of 1340. I have not re- 
computed these positions with any of the tables available to John, as we know 


in 


any case what those tables were, and it seems not worth the effort to deter- 


mine which he has used in these particular cases. But I do give the planetary 
positions for these two dates as found in B. Tuckerman, Planetary, Lunar, 
and Solar Positions. A.D. 2 to A.D. 1649 (Philadelphia, 1964). 


23/24 April 1340 27/28 April 1340 

John Tuckerman John Tuckerman 
Saturn 263 :14 263 45 263 :3 263 335 
Jupiter 156;14 156 ;56 156;12 156:54 
Mars 74°5 74°35 76:41 77:11 
Sun 41:41 41:16 46-32 45:8 
Venus 56:21 55:56 61:34 60:50 
Mercury 18;25 15:45 21:58 19:22 
Moon 1;15 358 ;30 49-44 47:18 


Folios 39—40 


a’ 


Tlepi wnonpopias tdév € TAAVapEVeoV. 


TIpéstov yev Anirtéov TOV Kpovoy Tov ciro Tdv eiANUpEevooy Etroyddv Ews Tis CyTOULEVNS 
apas aKpiBdss cos ofov Te. KaV NEV CEANVIAKG Dol Ta ETH KAD’ & Of TdHVv KIVIjCEwWV KaVdvES 
ouvTeTaypevol ciciv tT) GAAws Twos a&vioa ToIs TAIaKois, iowtéov aUTa Sid THv Kavdveov 
7) Sia Whoo, Kal Trointéov Ta ETH Kal TOUS Ufjvas KATA TH év Tois KavdolV ols Kéypnoal 
Etr. ETreitTA SE Thy Ev TOTOUTH ypOoVve HéonNv Kivnolv Antrtéov Ek THv Tis LéONS KIVTCECS 


"KAVOVOOV ENKOUS Te Kal avapoaArias ExaTépav iSia. elta ef pev pt ouvelAnupévou elev av 


ToIs KAVOOIV Ai TOTE ETTOKAL#, TIPODSETEOV AUTAS” Tais AngSeloals KIvioEoI UT)KOUS TE Kai 
c&veoporias exateog exatépav’ ef 5” elev ouveiAnuyevai Tois Kavoorv ai étroyai, ot TpOTS_ETEOV 


‘audis autdas. elta el pév al ToTe Etroyal ard Tis d&pyiis eior ToU Kpiol — SnAovdti Tov 


Unjkous étrel Thy TE THs caveopaAias & ToU dtroyeiou ToU émiKUKAoU dvdyKn elvor — &qai- 
PETEOV AITO THs AnPIelons TOU UT\KOUS KIVi}oEWs TO &TTO Kpiou exp! TOU TéTroU Ov vUV 
got! TO arroyelov Sicothua, Kai Tas [f. 39v] KaToAEITTOMévas Yoipas Kai AeTTTa& MATEOV 


‘elvan Tas aro TH&v c&troyeiwv SyaArds etroyas Tv pEoov KivtjoEcv. elTa TOV TOU UNnKOUS 


GpiSpov Tov dro Tou dtroyeiou Tou éxxévtpou eioeveyKovTa eis Tov oiKelov TOU dotépos 
KAvVOVa THs aveoporias! ta TrapoKeiueva TH eioevexSévT1 TOU pr\Kous cpISNa ev TO TpITH 
ocAldin, OU yeypatrtal 1) SidpIeoi1s Tris ExkevTpOTHTOS. ci pev 6 sioeveySelg TOU UT)KOUS 
GpiSpos AAT Tv Fh Tév ptr, &pPEAOUEV HEV TAV TOU UN)KOUS LOIpdv, TPCT IT\qouEV 5é Tais 
THs aveopanias: ci Se peiloov Tdv ptt, Teo SooNEV WEV Tais TOU UT}KOUS, &pEeAOUUEV Be TOV 


"THs avaoporias iva éxwpuev dupoTtépas Tas TrapdSous SieuKpivnpévas. ereita TOV pév eTrd 


Tou dtroyelou Tis a&vapanias? Sieuxpivnpévov d&p19pdv sioeveyKovtes eis TAX TrDGTA BVO 
OEAIS10 THY TTAPOKELMEVT VY OUTO KATA TO ExTov oeAiSiov Tis HéonS dtTroDTaCEWS THOT Sapaii- 
peoiv ciroypayoussa, Tov dé &€ dpyfis Tpoeicevnveyuévov ToU SyaAoU utKous Syolas 
cioeveyKovtes eis ToUs auTOUS dpISHOUs. Exv yév év TOIS TrowTOIS Kal &ITOYEIOTEpols 7) 
OTIXOIS TOV KATH Thy WEoTY cTrdoTACLY, &trep Ex TH Ev TH TeTAPT’? ceASien EENkooTdy, 
& Kal avaAoyiKe TrpogaryopEevouol AeTrT&, yiveTar — SijAov T& TrapoKeipeva aTE EEnxooTc& 
Ev AUTH TO TeTapTM oEAISi — doa dv 7, TK TooaUTA AafPdvtes TOU TrapoKel [f. 40] 
evou Siapopou TH otixe Tis aTroyeypapyevns Yéors TPC SagaipscEews Ev TH THs peylotns 
Grrootaoews ochiSi, TH yevdoueva &peAouuev Ov arreypaydueda, éxv &’ 6 Tov elonuévou 
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UNKOUS Gp1pyos Ev Tois UIroKaTO Kal TrepryEloTépols 7 OTIxoIsS TOU KATE THY LéEonV étréoTA- 
OV, TK TrapaKelpeva aUTG Spoiws EEnkoota év TH teTdoTw oEAISien THv dvadAoyiKdv 
AeTITOy, Soa cv 1, TX TooAUTA AaPovtTes TOU TrapoKeipévou Siagdpou Ti} étroyeypapyévy 
C" péon TrpoaSa@aipEcel Ev TH THs EAaYlotns ctrootd&oews CEAISicn, TA yevoueva TrPOTS1}qopEV 
ols crreypowdueda. Kal Tas cuvayIeioas pYoipas tijs SiaKxexpipévns tpooIaqapéoews, 
Exv pev 6 SieuKpivnpévos tis &veopoAlas d&p19pds EAT Tov 7 THY pT Woipdv, rpoaStouev 
Tails Tou Sieukpivnpévou unKous yolpaus, xv 524 peileov 7 THv ort, &pEeAoUUEV atrTas TOV 
TOU UTKous, Kal Tav cuvaySévTa Tv poipdv a&piSpov exPardvtes d1rd Tou étroyelou TOU 
nT) Exkevtpou él THyv pouvopevnv auTou Tr&podSov KaTavTHoouEv. ols Trpoo9évtes a TO dtd 
Kpiou péxp Tou &troyeiou Sicothnua EEopuev TO ard Kpiou &xp1 Tis parvopévns tr&poSov. 


Marginaha 


1. oW Tov étrikuKAOV EvTAUS& ONnoly &veopaniav, GAAG THY d&vaOPaAoV Kivnoly. 
2. TOUTEOTI TOU ETTIKUKAOU. 
3. TauUTaA TH EEnKooT& TTtoAEpatos év TH 7’ ceAISion TATTEL. 


a MS wrote ai ap’ oU &pyovrai ToTe 6 ANIels yPdvos Etroyal év Tois Kavdo1y ovx« sic, 
crossed it out, and wrote above it ut) — étroyat. 

b After autas MS adds, but crosses out, TOTe Etroyail. 

c MS wrote &xto, crossed it out, and wrote Teta&pTo above. 

d After 5¢ MS adds, but crosses out, Ka. 


Folio 40v 
Tlepi tis ynengopias tou “HAiou 


Luvayayovtes & TOV Tis WETS KIVI\TEWS KAVOVEOV THY ToU “HAiou péony Kivnolvy — SnAo- 
vOTI TOU UT|KOUS’ OU y&p AapPdveTal Eri ToU “HAlou étrixuxAos — TOV OUVvaySévTA THY LoIpdv 
&piSpov (yeS” GAous KuKAous Guards Etroxas eis TOV Erin TOUPEVOV ypdvov a1Td Tou c&troyeiou*) 
eloeveyKovTa eis TOV KaVoVa Tis SIOPIMcEews, TA TrapaKelpeva TH AUTOS KPISWG® Tis YEoNS 
KIVT}OEWS KATA TO TpiToVv cEAIS1ov TO ET1yeypappEevoy SidpSwov Tou éxkévtpou. ei pev 6 Tis 
péons Kivijoews cKp1Spos EAATToov 1 THV ptr, KMAIPETEOV cto Ti\s UEOTS KIVI}OECDS, ef SE velloov, 
TpooSetéov QUTA TH WéoT) KIVI}OEL. Kal Tas yevopuévas Yoipas elvar paTeov THY aro Tou dt1ro- 
yelou paivopévny Trapodov Tou “HAiou. © trpocSetéov TO &tro Kp1ou péxpl TOU catroyeiou, Kai 
€€ouev TO &1rO Kpiou Ews tou “HAiou SiaoTHUa. 


a &ro tou &troyelou written by MS above eloeveyKovta. 


Folios 41-41¥ 
Tlept wngngopias Learns Ev Tois Kavoviois Tis ToAetas. 


Ei BowAe: thy dxpiBi] this ZeAnvns Erroxtyy evpeiv, ouvaryaryoov EK Td Tis UEONS KIVT|TEWS 
Ypdoveov tiv ped’ SAous KUKAOUS SuaATy Etroytyy els TOV ErriCrTOUMEVOV XPOVOV UNKOUS TE Kal 
d&vopontas?, dpoiws 5 Kai Thy tou “HAiou wéonv Kivnoi els TOV aUTOV ypdvov, apEAE TV 
tou ‘HAiou kivnoiv d&trd Tou utKous Tis LeArvns. Kai TO KaTOAEITTOMEVOY SiTrAAoIdoas EEeIs 
TO &ttd ToU ctroyefou péxypl Tis LeAtvns Sidotnya, 6 eiceveyKay eis TOV Tis avoopaAias 
Kavova>, t& trapoxKelpeva TH ToiovTeo &piSpd év TH Toltw oeAiSieoo TH Errryeypappeveo 
Siop9moe TOU éxxévtpou’ Kal ET1 Ta Ev TH TeT&pTED, 5 ErrrypaqeTar AeTITa KvaAoyiKka, ctroy- 
parrttov Exaotov {Sic. elta ef pév 6 eloevnveyutvos ToU SYaAOU UNKOUS d&pI9pOs EAATTOOV 
goti poipdédv ptr, TH TrapaKelpevar ons Ev TH Toit oeAISio TrpooStoouev Tals Tis aveopaAias 
yoipaus, ef Sé pelLeov Tév ptr, &@eAOUMEV TAUTA Tis dveoNaANias.! ErerTA TOV OUTE SiaKeKpILEVOV 
Tis &veopoArias d&piSpov eloeveyKdvtes eis TX TIPDTA SV0 oeAlSia, TK Trapakeipeva autos év 
TO 5’ TH Errryeypappéva SiopSacei TOU errikUKAou. Kai Et: Ev TH TrepITTe TH ETtrypaPovTi 
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Siapop& Siayetpou dcroypayouesa exaotov isia, Kail toAAaTrAaoidoavtes TA év TH 8S’ 
KvOAOYIKa AeTTITA TrPOs TA Ev TH €', fTOL THY Siapopay Tis SiaveTpOU, TA yivopEeva Trpoa91- 
GOVEV TOIS TOU EKTOU, i} TOL TH Asyouévn SiopSwoe Tou ETIKUKAOU. Elta Thy OUTH SiaKeKkpIpévnV 
Tou émikuKAou S10pSworv, ef pev 6 SiaKxekpipevos Tis &voopanias dpiSpos EAT Tov 7) THV PTT, 
&paipeTéov aro THV TOU UT}KOUS HoIpdyv, ef Se TrAciaov THv ptr, TeodIeTEéOV Tals TOU UT}KOUS 
Uoipais Kai OUTos EEouev Kal Tas TOU UNKOUS Holpas SiaKeKpipevas®. dro TOUTWV OUY Tdév 
SIAKEKPILEVOOV TOU UT)KOUS LOLpdv? d&paipetéov cel TO d1Td TOU a&troysiou pEyp1 TOU Kel1oU ds 
TpOS TH ETropeva SidoTHWaA, TrPocAAUBd&voVTEs Talis TOU UTKOUS Yoipals KUKAOU Uolpas TE 
(&v pt) TAsiov 1) TO pij\Kos) Mote €E avTOU dqaipeiv TO dmrdyelov. Kal T&S KATAAEITTOLEVAS 
Yoipas ExBaAovtes c&tro Kpiou eis Ta Eropeva, oU &v KaTAVTHON 6 THv poipdv d&piSpds, éxet 
THY aKpiP Tis LeAtvns elvan prycouev Trkpodov. ef SE yr TaUTH yéyovev 7 rpocSagaipeots, 
GAA TH &€ dpyiis AnpSeion véon Kivtjoet, ov Sei TO aro ToU étroyelou d&yp1 ToU Kpiov d&qat- 
psiv’ 1} yap oUtws AnpSeioa Kivnois dro Kpiou &eyetai  yevouévns Tis TPOTSIaqaipécEcos 
1) axpiBrs evSus KaTAAAUBd&veTtou. 


Marginalia 

1. Cav wpaAiav <th)>v eikuCKADOV ONO. 

2. ei yeyovev 1) TpoTIa@aipecis eri Tis KIvijoEws Tis d&1rO TOU dtroyeiou Tijs eloevnvey- 
yevns SNAAS1 eis TOV Kavdva Tis SiopSacews. 

a UnNKous — &vopaAias written by MS above ypdvov — xai. 

b. After kavéva MS adds, but crosses out, ef pév. 

c. After SioaKexpipevas MS adds, but crosses out, Kal ef pév evpeSt Kat’ éxeivov Tov 
XpOvov TO crrdyeiov This ZeEATvns HETAEY TOU Kpiovu Kai Tis LeAruns eis T& Errdpeva THV 
Copdicov, TrpooSeTéov Tails oUTa SiaxKekpipévais TOU pT}KOUS Holpais TO d&trd dOYX‘is TOU 
Kplou péxpi tou ctroyeiou, ei 5 wetagu tou dtroyeiou kal tijs LeArvns eploxoito 6 
Kplds, &paipetéov Td SiaKeKpINéveov TOU UT)KOUS HoIpdv TO 1rd TOU dtroyeiou WEX PI 
tou Kpiovu. kai Tas KaToAeiTTOpévas Hoipas éxBaAdvtes &trd Kpiov eis tx Errdpeva, EKAOTOO 
Coodicn Sovtes poipas A, Strou S'&v Katavtion 6 d&eiSpds, év exelven TH Lodi Kal THI 
Uoipg pauev KiveioSar THVIKAUTA Thy LEeAtvnv. 


Commentary 


Despite the errors in grammar and spelling, these three chapters on folios 
39-41¥ give clear rules for computing planetary longitudes from the Toledan 
Lables on folios 42—70v. 


The next 63 folios contain the Greek version of the Toledan Tables, for which 
in describing (with a few exceptions) I shall give only the titles, a reference 
to Toomer’s description of the Latin version, and the marginalia due to the 
original scribe of the manuscript, whom I assume to be George Lapithes. The 
Greek version contains the following tables in Toomer’s arrangement: 


1. ff. 97 and 99v 32. ff. 51-51 and 99 54. f. 79 
TOY 33. ff. 55-55v 55. f. 79v 
Cla eee 34. ff. 59-59v 56. f. 80 
4. {. 97v 35. ff. 63-63v 58. f. 82v 
5. f. 97v 36. ff. 67-67" and 99 59. f. 82 
6. ff. 98 and 98v 37. ff. 43-43% 60. ff. 84-84v 
9. ff. 98 and 98v 38. £. 90Vv 61. f. 83v 
10. f. 99v 39(1-5). ff. 46-48v 63. f. 80v 


112 


11 
12 
13 


31 


. £. 98v 
. ff. 89v—-90 
. ff. 88v-89 


. ff. 93-93v 

. ff. 42-42% and 104 
. ff. 44-44v and 104 
. ff. 45—45v and 104v 
. £. 50 
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39(6). ff. 49-49v 66. £. 81 
40(1-6). ff. 52-54v 67. f. 81v 

41 (1-6). ff. 56-58v 76. ff. 79¥ 
42(1-6). ff. 60-62¥ 77. £. 79¥ and 81¥ 
43(1-6). ff. 64-66¥ 78. £. 79¥ 
44(1-6). ff. 68-70v 79. £. 80 
40-44(7). ff. 71-73¥ 80. £. 83 

45. ff. 74-76v 81. £. 88 

46. ff. 77-78 82. f. 84v 

49. £. 87¥ 83. £. 85 

51. f. 81v 84. ff. 94-96v 
52. f. 78¥ 85. ff. 85v-87 
53. £. 78v 


The arrangement in the Byzantine version seems to be a variant of that 
found in Toomer’s Latin manuscript V (Vindobonensis 2385) of the thirteenth 


century (Toomer, 7). 


. 
ff. 1-2 (1-6,9) 
ff. 3-4 (12) 

f. 4v (16,15,38) 
ff. 5-7" (17-19) 
ff. 8-10 (84) 


ff. 11-27 (28,37,29,30,39,31,32,40, 
33,41,34,42,35,43,36,44) 


ff. 27¥-29¥ (45-46) 
ff. 30-30% (52-55) 


f. 32 (56,79,77,78,76,57) 
ff, 32¥-33¥ (66,63,67) 


ff, 33¥-34 (59,58) 
f. 34¥ (80) 

f. 34v-35v (61,60) 
f. 36 (82) 

f. 36¥ (83) 

ff, 37-389 (85) 

f. 39 (49-50) 

f. 39v (51) 

f. 39v (81) 


f. 40 (11,10) 


ff. 40-41 (13-14) 


Byz 

ff. 97-98 (1,3-6,9) and 99v (1-2) 
ff. 89v—90 (12) 

f. 90v (16,15,38) 

ff. 91-93 (17-19) 

ff. 94-96v (84) 


ff. 42-70¥ (28,37,29,30,39,31,32,40,33,41, 
—-34,42,35,43,36,44) 

ff. 74-78 (45-46) 

ff. 78-79 (52-55) 

ff. 79¥-80 (78,76,77,56,79) 
ff. 80-81" (63,66,67) 

ff, 82-82¥ (59,58) 

f. 83 (80) 

ff. 83»-84v (61,60) 

f. 84¥ (82) 

f. 85 (83) 

ff, 85v-87 (85) 

f. 87¥ (49) 

f. 81¥ (51) 

f. 88 (81) 


f. 98¥ (11) 
f. 99¥ (10) 


ff, 88v-89 (13-14) 


The close relationship of the Byzantine version to that of V is also con- 
firmed by the headings of some tables. 
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Folios 42—42v 


Kavoves tis tou ‘HAiou péons KivioEews TOU UNKOUS. GoyovTal of Kavdoves OUTOI &ITO TOU 
MoocueS unui “louvAio 18’ dpa peonuBplas tou tous &1r6 Xpio TOU yKP’, AapPdavetar Se TewTN 
T\WEpa 1) 1€° “lovAiou TAnpoupévn TH 1e° ueonuBpias. 

This is Toomer, table 28. It and tables 32-36 have each nine sections (see 
Toomer, 44-55). 

I. peon Klynois CHAlou) év éteoiv “ApaBikois ouv9étois év TH WeonuBpive tijs ToAétas. This 
gives the epoch positions (see folio 37) and mean longitudes for every 30 Arab years beginning 


with A.H. 450 (began 28 February 1058) and extending to about A.H. 840/900 (for the Sun to A.H. 
900). 


II. péon Klvnois CHAiou) év éteoiv "Apd&Boov &trAcis. This gives the mean motions for 1 to 30 
Arab years. 


IIT. to &tréyeiov (tou “HAiou). This gives the longitudes of the apogees (see folio 37’). 


IV. péon Kivnois CHAiov) év fuépa wis. These are the mean daily motions of Ptolemy (see 
Toomer, 44, and marginalium 3 below). 


V. peor Kivnois CHAiov) év unol ceAnviakois. These are the mean motions in each Arab month; 
the months are not named as in the Latin version (Toomer, 47) but are numbered 1 to 12. 


VI. péon Kivnois CHAfou) év fugpais ceAnuiaxois. 
VII. péon Kivnois CHAlov) év dpais ionuepivais. 


VIII. Aetrt& cpdiv. These tables not in Toomer; they give fractions of the hourly mean mo- 
tions of the planets. The table for the Sun, whose hourly motion is 0;2,28°, is, in modern notation: 


Y%  —031,14,00 
1, 0 :0,48,00 
1/,  0;0,28,8° 
1/,  0;0,24,40 


IX. péon Kivnois CHAfovu) év EEnxootais dpais. For the Sun, this is for 0:2, 0;4, 0;6, ... 1;0 hours. 


Marginalia on f. 42 


1. To I. ‘lotéov Sti Bie TO ouyKeioSar tas dtd Kpiov étroyds év Tois Kavdo1 ToUTOIS Tais 
peoats Kivtjoec1 Sei AaBdvta Tas ugoas KIViCEIS UTKOUS Te Kal c&voopOAlas &paipeiv TO dro 
Kpiou Ews tou crroyeiou Tou éxkévtpou, Kal Tas AorTr&s Woipas Kal AsTrT& elodryetv els TOV 
KAvova Tis SiopSacews, Kal Sis avTOv SieuKpivioavTa KaTa THY Trapadedouevnv yeSoSov 
QUIS TrpOOTISEval AUTH TO &rdyelov Kal Tiv Tov dtroyetou Kivnatv. Kal ots EEouev Tas 
a&xpiBeis Etroyas Tv d&otépov. Cf. folios 39-40V. 


2. To I. ‘lotéov Sti of Kavoves ot TOI OK 1rd TOU ionuEpIVOU TroloUVTAI Thy a&pXTV TOU 
Kpiou, GAAG KaT& Thy dy8énv opaipay fTo1 peta uolpas 9 Tov ionuEpIvOU. 516 peT& 
THY nenpoplay Tav EvTAIa Kavoveo Sel TpooTiSévai pofpas 9 fva eGpopev Tiv étroytyy 
THY aro Kpiou tijs 9’ opaipas. Cf. folio 88. 


3. To IV. *lotéov St1 te Emryeypaupéva év Tois Kavdo1 ToUToIs TIMEPTOIA KIVNLATA TOU 
‘HAfou Kal Kpovou kai Aids Kai “Apeos oupqeovel Tois év TH DuvTcéEer, Te SE Tv EriKKACOV 
"Agpoditns Kai “Epyou gyouoi tatita trAgov Tay THis 2uvTakews Ev TYEpais TpIc&KOVTA, 
THs pev “Agpoditns Aetrt& Seutepa 5, Tou 58 ‘Epuou Aetrt& Seutepa B. Cf. Almagest IX 4, 
where the anomalistic motions of Venus and Mercury for 30 days are respectively 0;0,49 and 
0;0,2° less than those in the Toledan Tables. 


Marginalium on f. 42¥ 


1. Sidotacis AeTrTK y Sevtepa 1 tpita x. 
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Folios 43—43%. AidpSwois Tis To ‘HAfou Kivijceos. 


This is table 37 Toomer. It and tables 39-44 are arranged as in the Toledan 
Tables (pp. 56-68), save that column 6 of table 39 is given as a separate table 
on folios 49—49v, and the columns 7 of tables 40—44 are consolidated into a 
separate table on folios 71—73v. 


Marginalium on f. 43 


1. ‘H 810p9a01s aT Tou éxkévtpou Tou “HAiou d&viods got ti év Tois TIpoxeipois 
SiopSa@cer exel yap T veylotn éoti polpas B Ky, évTauSa 5é dws Spas poipddv a v9, ws 
elvar Siapopay AeTrT& Kd Tis yeyloTns. 


Folios 44—44¥. Méon xivnois LeAryvns ATo1 TOU KévtTpou TOU étriKUKAOU. 


This is table 29 Toomer. 
I (to a.H. 870), II, IV, V, VI, VII, VIII, LX (0;2-1). 
VIII in our notation: 
1/, 0;16,28,8° 
1/, 0;10,18,45° 
1/, 0;6,35,15° 
ty: 05,29, 22° 


Marginalia on f. 44 


1. To I. ‘H roy?) &trd Kpiov éotiv, otk &tr6 Tou é&troyeiou. 

2. To I. TlevtexoudSexdxis t& A troici Klvnoiy étdv uv Cadia s Kl AP ue. 

Since the mean motion in 30 years is 37; 50,119, it amounts in 450 years to 3,27; 32,45°. 

3. To II. *lotéov 611 TK GrA& Et OK Eri 6UOAY AVEnotV KelvTa, GAA’ &k SiacTHUaTOV 
avEeta huEepioiov Kivnya év Tois Eteo1 ToWTois’ B’, €’, C’, 1’, ty’, 1S’, IN’, Ka’, KS’, KS, KD 
Sik Ta KB AeteT& &trep Eyer Exactov Etos, Gtrep yivetou év ToidKovTa Eteoiv TyEpar 1a. The 
eleven years noted are the leap years according to the Toledan Tables (Toomer, 15). 


Marginalia on f. 44¥v 


1. To (III). OU Keita évtav9a Kivnois Tou &troyelou Tis ZeAtvns Sik KeioSar THhv Kivnoiv 
TOU KévTpOU TOU émriKUKAOU c&palpoULENTS Tis TOU d&troyeiou KivijoEes. STav 5é BovA@pEIA 
Thy Tis LeAnvns ard tou é&rroyeiou Sidotacw AaPeiv iva eis ToUs Tis SiopIacews 
Kavevas auTiy eloaydcyonuev, &paipovyev Thy wéonv Kivnoi Tou “HAlou cro Tijs wEoNS 
Kivijoews Tis DEATvns, Kal TO KaToOAETrépevdov éotiv T Sicotaois “HAfou Kal ZeAnvns’ Hy 
SitrAaoicoavtes EEouev TO Tis LeAtjvns ard tou a&troyefou SidoT Hua, 6 elocyovtes eis 
Tous Kavdvas Tis SiopSmoews Troioupssa THY SidpIworv. Cf. folios 41-419. 

2. To IV. ’Atrd tis hepnaiou Kivicews LeArvns d&poaipoupévns tepnotou KivioEws Tou 
‘HAfou Aeltretor tuEeorioios Kivnois poipar 1p 10 Kl. ovpBaiver ov év fyépais KO Y, Kal 
AeTITa COpas WB Kiveio9ar poipas TE Kal AeTrT& Sevtepa C. TooovTos Apa xpdovos aro 
cuvddou eis ovoSov Tis pgons Kivtjoecos. The length of a mean synodic month is 6,0°: 
12:11,270/4 — 29;31,49,23, ...4; I do not understand the text’s computation. 


Folios 45—45v. Kivnois &voopanias ZeAtvns fTo1 Tou émKUKAou YEON Kivnots. 


This is table 30 Toomer. 
I (to a.H. 840), II, IV, V, VI, VII, VIII, 1X (0;1-0;30 = 0 ;2-1). 
VIII in our notation: 
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1/, 0;316,20,0° 
1/, 0;10,53,20° 
1/, 0:6,35,15° 
1, 0;5,29,22° 
Marginalia on f. 45 


1. To I. ‘H étroyn att dpSn éotiv. 

2. Tol. Tas tpiaxovtaetnpidsas trevtexoudexckis toinoavtes e€ouev Kivnoiw éetdv uv 
Tis avooparias LeAnvns Codia B KS 9 ie. Since the mean motion in 30 years is 4,53;49,58°, 
in 450 years it is 1,27;29,30°; the text is in error. 

3. To VI. ‘H kivnois attTn TOU KévTpou Tis ZeANvNs Trepi Tov oiKeiov EtrikuKAov ion éotl 
TH év tois Tpoyelpois Kivnoer év Tails Hugpais’ TA yap ECTH» aviodk Eotiv KAANAOIS. 
Marginalium on f. 45v 


1. To IX. Aei efSévon 6T1 EvSa ovy eUpioxovTal T& AeTITA THY Mpddv E GAAK A ws EvTaAUIA 
Twlou pas ciol TauTa, GAA’ ov SittA& eloiv doe elvor Ta A dvi €. 


Folios 46-48%. Kavéves ZeAtvns A101 Sidp9eao015 TOU unKous. 
This is table 39 Toomer without column 6, which is on folios 49—49v. 


Marginalium on f. 46 


1. “H S16pSwois avtn LeAnvns ion éoti Ti Ev Tois Tpoyeipors. 


Folios 49-49". Kavéves tijs xat& TA&Tos SiopSamcews THs LeAnvns. 


This is column 6 of table 39 Toomer. 


Marginalium on f. 49 


1. ‘lotéov St1 TO TAKTOS TOUTS éoTIV tf) AdEwWoIS TOU KUKAOU Tijs LeAtvNs Trpds TOV 
EKAEITITIKOV f}TO! TOV Sic péowy Tdv C~wdSiav &pyovtar Sé of &piSpoi ard Tov "AvaBi- 
Balovtos. 


Folios 50—50v. Kivnots tis Kepadiis Tol Spdxovtos doyouévn &1rd Kpiov trpds Tc tyyouueva. 


This is table 31 Toomer. 
I (to A.H. 870), II, V, VI, VII, VIII, TX (0;2-1). 
VIII in our notation: 


1/, 0;0,3,599 
1/, 0;0,2,40° 
V/, 0:0,1,36° 
1/, 0;0,1,20° 


Marginalium on f. 50 


1. Apéovtos KepaAry KaAovalv of “ApaBes Tov d&vabiBdlovta olvSecuov, olpdy Sé TOV 
KaTapiBalovta: kivnoiv Sé éxe1 THhv Tou Bopsiou trépatos. 
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Folios 51-51. Kavéves tis tol Kodvou péons Kivijoes. 


This is table 32 Toomer. 
I (to a.H. 840), II, III, IV, V, VI, VII, VIII, [X (0;1-0;30). 
VIII in our notation: 


VJ, 0;0,2,31° 
1/, 0;0,1,40° 
1, 0;0,1,0° 
1/, 0;0,0,50° 


Marginalia on f. 51 
1. To I. ‘H étroyt) at Kal Aids kai “Apeos &tro tij\s &pyfjis TOU Kpiou éoti TOU KaT& TIv 
dydonv opaipay, tis SieotnKe Tis &pyXfis Tou Kpiou cata thy éveTnv oeaipayv, Strep 
&exetai dro Tou ionuepivou poipas AetrTd& 
2. ‘H xivnois att ou trepiéxe: THv Kivnoiv Tou dtroyelou, GAAd Sef aUTHV VotEepov 
TrpooTiSévat. 
3. ‘H péon Kivnois tis &veopaAlas fTo1 Tou KevTpou Tou coTépos agelSn eri THV y 
d&otépwv Kpdvou, Aids, kai “Apeos 51671, dro tis TOU “HAlou péons Kivtjoews c&paipoupevns 
TTS WEOTNS KIVI}OEWS TOU KEvTpOU ToU éTrKiKAoU éxdoTou Td&v elpnuévev cdoTépwv, TO 
KaTaAEITrONEvev éotiv 1 Kivno1s TOU KévTpOU ToU c&oTépos AUTOU, fv elodyouev eis Tas 
SiopS9aoceis Apauipovvtes TO crrdyetov. 


Folios 52—54v. AidpSwois Kpdévou péons kivioews Kal &veopoAlas. 
This is table 40 Toomer without column 7. 


Marginalium on f. 53 


1. ‘H B16pS@01g avTH ion éoti TH év Tois Tpoyelpois Kavdotv. 


Folios 55—55v¥. Aids péon Kivnots Tot unKous KaT&é Thy dyS6nv opaipav: ob yap TrpdoKertal 
auri tf) tou d&royefou Kivnois. 


This is table 33 Toomer. 


I (to a.H. 740), II, III, IV, V, VI, VII, VIII, LX (0;1-0;30). 
VIII in our notation: 


1/, 0;0,6,14° 
1/, 0;0,4,9° 
1/, = 030,2,30° 
tie. -050,2,5° 


Marginalium on f. 55 
1. To I. ‘H étroy?) a0 Kpiov tis Sy56ns opaipas. 
Folios 56—58¥. Aids utyKous te Kal c&veopaAlas SidpSwots. 


This is table 41 Toomer without column 7. 


Marginalium on f. 57 
1. ‘H SidpS@015 adth ion oti TH év Tois Tlpoxeipois Kavoory. 
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Folios 59—59v., *Apeos péon Kivnois ToU ur\Kous &veu Tis KIVioEwWs TOU atroyefou. 
This is table 35 Toomer. 
I (to a.H. 840), II, III, 1V, V, VI, VII, VIII, LX (0;1-0;30). 
VIII in our notation: 
1/,  Q0;0,39,18° 
1/,  0;0,26,129 
> 0;0,15,43° 
tie» 0;0,13,6° 


Marginalium on f. 59 
1. To I. ’Atro tis &py7is TOU Kpiou tis 1’ opaipas. 


Folios 60-62%. Méons xivijoews “Apeos SidpSeors. 
This is table 42 Toomer without column 7. 


Marginalium on f. 60 

1. ‘H Sidp9wo1s attn TOU pév emKiKAou fon éoti Ti év Tois TIpoyelpois Kavdciv, TOU 
SE Exkevtpou EAdoowy 1) évtauSa usyiotn Tis év Tots Mpoxeipois weyiotns Aetrrov 
TIPGTOV Ev. 


Folios 63-63%. Kivnors *Appoditns &veopoilas. 


This is table 35 Toomer. 
I (to AH. 840), II, III, V, VI, VII, VIII, [X (0;1-0;30). 
VIII in our notation: 
1/,  0;0,46,14° 
1/7, 0;0,30,40° 
</> 0;0,18,30° 
</> 0;0,15,20° 


Marginalia on f. 63 


1. To I. “H étroy) attn &trd Tou crroyeiou TOU ETTIKUKAOU éoTiv. 

2. To (IV). Méon Kivnots THS “Appoditns ouK ékTéSertar étreid7 u auTT EOTI TH WEOT] TOU 
“HAiou Kivjoer T& yep kevTpo TOV éTTIKUKA@Y “Appoditns Kai ‘Epuou To sa TOU 
“HAiou ouptropevetan cei. 


Folios 64-66. Kivijcews "Appoditns 51699015 Tis &veopoAtas. 
This is table 43 Toomer without column 7. 


Marginalium on f. 64 


1. “H évtavSa SidpSecis Tov pév émiKUKAou fon gol TH év Tois Tipoxeipois Kavdoiv, A 
6& Tou éxkévtpou EAdoowy éotiv f évtavSa peylotn tijs év tots Mpoyefpois peylotns 
Loipav a. 
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Folios 67—67¥. Méon xivnois tis Tov ‘Eppot d&veopoAlas Tor Tov émiKuKAou. 


This is table 36 Toomer. 
I (to a.H. 840), II, III, V, VI, VII, VIII, TX (0;1-0;30). 
VIII in our notation: 
Cis» -033,53,0° 
Wl, 032,38,20° 
Me, °031,35;12? 
tee Oly 7,09 


Marginalia on f. 67 


1. To I. CE>troyt) Cad) éotiv tou &tro>ysiou Tou <éTr)KUCKA)oU. 
2. To (IV). Méon Kivnois Tou utKkous Tov “Eppou ovK éxtéSertor érreid1ty f) attr got TH 
“HAlo. 


Folios 68-70%. AidpSwois &veopadlas ‘Eppou. 


This is table 44 Toomer without column 7. 


Marginalium on f. 68 
1. ‘H S1dpSwo015 attn ion éori TH ev Tois Tlpoxeipois Kavoorv. 


Folios 71—73v. Kavéves ornpiypdv Tév TrAavepévov &otépoov. 
This consists of the columns 7 of tables 40-44 Toomer. 


Marginalium on f. 71 


1. Of otnpryuoi ofto1 igo eici Tois Ev Tois Tlpoxeipois Kavooty. 


Folios 74—76%. Kavoves Sipepeis tev &p19ydsv Tis KATA TA&TOS Trapddou Tév TAAVTTOV. 
This is table 45 Toomer; for the tables of planetary latitude, see Toomer, 
69~—72. 


Marginalium on f. 74 


1. Of Kavéves ot To1 TTOAA® TrapaAAcTTovG! T&v Mpoxelpav, paci S’attous ovK opIouUs 
elvat. 


Folios 77—78. Kavéves tetpayepdsv d&piSpdv tou twA&tous THv TAavTOOV. 
This is table 46 Toomer. 


Folio 78%. Kavéves cuvddeav ‘HAfou Kal Learns Korda Thy peony Kivnotv év Eteoiv “Apa&Boov 
ouv9étois Ev TH WeonUBpivd tijs ToAEetas. 


This is table 52 Toomer for A.H. 691 (began 24 December 1291) to a.H. 1321; 
for the eclipse tables, see Toomer, 78-117. 
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Folio 78%. Kavdéves Siayétpou ‘HAlou kai LeAnvns KaT& peony Kivnoiv év Eteoiv "ApdBoov 
ouvSétois év TH WEonLBpIVd Tis TOAETAS. 


This is table 53 Toomer for a.H. 751 (began 11 March 1350) to a.H. 1321. 


Folio 79. Kavéviov ouvddou xai Siayétpou “HAiou Kai LeAryns év Eteotv "ApdBeov atrAois év 
TH weonuBpive tis ToAétas. 


This is table 54 Toomer. 


Marginalium on f. 79 


I. To the heading of column 4 (&vaAoyia d&vepadlas ZeAtvns [porcio Lune]). Fpdgetan: 
LopIa 7) d&veoponia ZeAHvns. 


Folio 79¥. Kavévov cuvddou Kai Siayétpou “HAiou Kai LeAruns év unoiv “ApdBoov. 


This is table 55 Toomer; the months are not named, but are numbered 1 to 
12. Heading of column 4: &vodAoyia LeAnvns. ypdqetar Kal udpia LeArvns. 


Folio 79V. Kavéviov trpoovetioewy c&upotipwv Ta&v éxAetwecov. 


This is table 78 Toomer, with the erroneous repetition of 16 in the first 
column as in V. 


Marginalia on f. 79¥ 


1. To title. <T>abula inflexionis ¢.5 .... eclipsi. 


2. To heading of column 1 (4p19pos onuelcov Siapéetpou). Znyelov éot1 TO SaodSéxaov Tis 
SIQUETPOU. 


3. To heading of column 2 (apy) éxAsivews “HAiou Kai TéAos d&vaKxaSdpoews). Inicium 
eclipsis Solis et finis eius ressessionis. 


4. To heading of column 3 (apy) éxAciveos LeAr|vns Kal TEAOS &voKaddpoews). <Iynicium 
eclipsis Lune et finis eius ressessionis. 


Folio 79%. Kavev trooétntos oKoticpol d&ppotépcy Tév ExAelpecov. 


This is table 76 combined with variants of columns 1 and 3 of table 77 
Toomer. The headings of this table are misleading: 


columns 1 and 2: troootns éxAeiveos LEAT. 


column 1: &piSpoi onuelwov Siapyétpou. 
column 2: troootns émipavns évtioYeions. 


column 3: S16pSwois tis Siapdpou Kivijoews év pie pa. onyeia pds “HAtov. 
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columns 4 and 5 (columns 1 and 3 of table 77 Toomer): 


&tréotaois petagu “HAfou xal ZeAjvnes. 


column 4 column 5 
é&piSpoi Seutepa é&piSpoi Sev Tepa 
a fe) re) A 
a fe) a 1 
p a p n 

Y 1 
Y p 5 K 
S A 
5 Y 18] Me 
S$ 5 
€ 5 1 l 
10 K 
S E 18 K 
1B 5 
C S re) ro) 


Folio 80. Kaveov S:1apdpou kivtjoecos SHAiou Kal LeAtns év wis Opa SiopScopévy FTo1 dKpiPrs. 
This is table 56 Toomer. 


Folio 80. Kaveov popiwv® LeAnvns SiopSacecs. 
This is table 79 Toomer. 


Marginalia on f. 80 


1. To title. Tabula porcionis vel ecacionis. 

2. To heading of column 2 (ydpia é&rrootdoewv). Ev TH “ItaAIKe ypapetou Tropoiove(s»> 
porcion<es». 

3. To heading of column 4 (KUKAos ExxevpTos). sirculus egressus. 


a. MS wrote &vavadoyias, crossed it out, and wrote uopiav above. 


Folio 80°. Kavéves S1agopas étroysis LeArjvns Teds TO TAccTos Tis ToAéTas, 6 got! YoIpdy 
AS AeTrTav vd Doar avrou 18 AeteTe& KC. 


This is table 63 Toomer. 


Marginalia on f. 80 


1. Of xavdves ovrot Tis TrAPOAAGEEws OF CUUMwWVOUC! ToIs TIpoxElpoIs Sic TO Etri d&voLoioU 
qtAc&tous Ty KAINaTOOV éxtiSeaSo1 EvtauSa Kéxe?l. 
2. To &vatroSiopuds in the middle of Cancer. ressessio. ob Ta T& E€7\5 TraVTA. 


Folio 81. Kavéves S1apopas étroyfis év TH tTeTaPTa KAivaTI, OU TAcTOS UOIpal As AETTTK 
KS° Spar autou 15 AetrTa KC. 


This is table 66 Toomer. 
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Folio 81¥. Kavéves Siapopas érroyiis év tréptrteo KAiyati, oF TAd&TOS poipan ua AeTIT& YS: 
pai auto 1e AeTrTa J. 


This is table 67 Toomer. 


Folio 81. ‘YrrotroSicpoi tév TAaviytov T& &veo (written below the table). 


This is table 51 Toomer, but the numbers are wrongly interpreted as integers 
rather than as integers plus fractions; there are many errors of reading as well. 
I reproduce the table therefore. 


OVOUATA yeyiorn TWMEpar Léon] TWWepal eAaXiorTn TIMEpal 
TTAQVT TOV ATOCTACIS ATOCTACIS ATOOTACIS 

Kpdvos a Cul oul wl C aKkn pAn win PAS 
ZEUS C515 OKY S$ aos pKa 9 uy pn 
"Apns 1S eTAB 7 1 ood oy 1B, ,a1o18 €5 A 
“Appoditn 1S Boxs LY 1€ AVAS Ua Uw a SwAn AU 
“Epuiis C euKp Ka 1B aw KB A 1B aol €&s un 


Folio 81’. No title. 
This is table 77 Toomer. 


Folio 81v. Kaveov xivioewv TAavitov év fépe wie (written below the preceding 
table). 


This is a table of the mean daily motions of the anomalies of the planets, 
expressed in seconds (except of Venus). 


Saturn 3428 = 0;57,8° 
Jupiter 3249 = 0:54,90 
Mars 1662 = 0;27,42° 
Venus 37 = 0;37° 
Mercury 11184 — 3;6,24° 


Folio 82. Kavéves éxAeivews “HAlou év ti ueyiotn dtrootdoe Tor TH dtroyela ToU 
ETTIKUKAOU. 


Kavoves éxAeieos ‘HAiou év ti eAayiotn &trootdoe. 


This is table 59 Toomer. 


Marginalium on f. 82 


1. THs 2eAtvns Ev ouvdde Kai Siapetpw ov TH éauTijs étroyeio eUpioxopévns &SUvarrov 
voeiv Tihv évtauSa yeyiotny Kal éAaxlotny dmd<otaciv>, TO érrdéyeiov Kai Treptyeiov 
TOU éKkKévTpou, GAAG ToU ETrIKUKAOU. 
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Folio 82%. Kavoov éxAelpeos ‘HAlou év peylotn d&trootdoel. 
Kavoov ékAelyeos “HAiou év eAaylotn c&trootdoel. 
Kavoov éxAsiwews “HAiou év ueyiotn é&trootéoel. 
Tou autou év éAayiotn a&trootd&oet. 


This is table 58 Toomer. 


Marginalium on f. 82¥ 


1. To heading of column 1 of the first table (uopia TrAccToUS). ypadqeTai Tropoiovis Trap’ 
*ItaAois. 


Folio 83. Kavéves &vadoyias. 
This is table 80 Toomer. 


Folio 83%. Kavdéves éxAslyews LeAtyvns év peylotn d&trootécel. 
Kavoves éxAeiveos ZeAtuns Ev EAayiotn crrooTtdoEl. 


This is table 61 Toomer. 


Marginalia on f. 83V 


1. To heading of column 1 of first table (&tré0Tao1s ZeAH Ns cro TOU ouvSeéouov). longitudo 
Lune a nodo. 
2. To heading of column 5 of first table (uovijs). mora. 


Folios 84—84¥. Kaveov éxAeiveoov LeAtns év peylota &trootipart (1). 
Kaveov éxAeivewv LeAtns év Aaylotn &trootéoei (ili and 1 mixed). 
Kavoov éxAgiews ZeAryvns év yeylotoo é&trootipati (11). 
Kaveov éxretyeos LeAryuns év EAayiote dtrootipatt (iv). 
Kavoov éxAgiveos Learns év sAayiote &trootiyart (111). 


This is table 60 Toomer. 


Marginalia on f. 84 

1. To heading of column 4 in second table (uéoov yovijs). dimidium more. 

2. To heading of column 2 in fourth table (onnueia éxAeipeos). onuaiver Tous SaKtTUAous, 
gactv, iTo1 TO 1B’ Tis Siapetpov. 


Folio 84¥. Aidotacis KaTt& pijKos Kal Actos &oTépwV TrPds TOV ionLEPIVOV. 


This is table 82 Toomer; for the star-catalogue, see Toomer, 123~33. The 
Byzantine catalogue belongs to Toomer’s first type, with 40 stars. Only some 
of the Greek star-names are given in section 1 (stars 1-14) with some of the 
Latin originals in the margin; in sections 2 (stars 15-28) and 3 (stars 29-40) no 
star-names are given save for those in the marginalium. I number the stars 
according to Toomer’s list. 


(margin) 


. alaich 
humerus Orinis 
. alahabor 

. algomeissa 


10. alatsel inermis 
11. vultur cadens 
12. vultur volans 


15. Tau 
16. Aid 
17. Aid 


18. Kap. 
19. Kap. 


20. Aé. 
21. Aé 
22. 2KO 
23. KO 
24. To 


25. Aly. 
26. Aly. 
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0 | 


. alramoth id est lanseator 


vp 


27. ‘Y8p xy iC 


Marginalium on f. 84v 


dvopaTa c&oTEepwV c&TrAavaV 


Kapdia Tavpou 
odes “Wpiavos 


Kapdia Agovtos 
oupa AgovTos 
Kapdia Agovtos 
oupd& Agovtos 


&KkavSos votiou fySuos 


KEPOAT] YUVAIKOS 


Ky 3 Bo. 
10 v vo. 
K 6 Bo. 
S wp Bo. 
Ss 1€ Bo. 
T) =v Bo. 
K Vv VO. 
So wu Bo. 
7) A Bo. 
y oO vo. 
IN O VO. 
KY 0 vO. 
€ 6 Bo. 


. lys 
. Tap. 
. Kor 
. Ko 
. Tau 
. Ad 
. Aid 
. To 

. “Ydp. 
. ‘ly 
. To 

. To 

. To 


UT)|KOS 
Tau 


Aid 
Aid 


KS UC 
C 
$ l 
is C 
a wl 


emxcacaaxxtraks 
ast) 
6) 


Yas 
Ww 

< 

O 


1. *Aotépes tis B’ o€AiSos 15 oUTOI cap algol humerus sinistrum Orion. 
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TAATOS 


—_ -= x ee) 
O7 BASE 


8 2 
ad-aanrecrr-ace 


DW 


vo. 


This Greek version was used by P. Kunitzsch in his edition of Typ XII (Tyfen von Stern- 
verzeichnissen in astronomischen Handschriften des zehnten bis vierzehnten Jahrhunderis 


[Wiesbaden, 1966], 73-82). 


Folio 85. Kaveov S1a0TécEwv ywodv Kat& pijKos dd Svoudv, KaT& TAdTos SE ard TOU 
Gwous Tou Bopeiou TrdAou. 


This is table 83 Toomer; for this geographical list, see Toomer, 134-39. 
The Byzantine translator gives the names of the localities in Latin script, the 
coordinates in Greek numerals. I give also the numbers of Toomer’s edition of 
V in parentheses; the Byzantine list is more complete. There are four double- 
columns, separated by horizontal lines. 


(1) 
(2) Cepta 
(3) 


Cordunba 


4) Rodage (?) 
5) Sigilmessaha 


UT|KoS 

S A 
a e) 
3S K 
1X o) 
1€ fe) 


TAATOS 


1€ 


Oo| Ol > &# 
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SVOPATA Ywpdy UT)KosS TAAKTOS 
(6) Ganah 16 OE lL Ue 
(7) Siege dou roy de Frans xy _ sue Me ov 
(8) Insula Tule 1 5 vy 1 
(9) Cartage Kl 6 AL 6 
(10) Tunis Ko 36 An 35 
(11) Emeria 7 8 Ua ve 
(12) Balgohs en AE An wu 
(13) Albeith pA 6 An 6 
(14) Sivita regis Acin pol 6 in A 
(15) Aracah oy As As 8 
(16) Melcah EL 6 Ka 6 
(17) Gedda f&5 A K ie 
(18) Almedina f kK Ke 6 
(19) Alglas ty ov KS 5 
(20) Yspanem oe 6 AS A 
(23) Choarisimi Ga ov up 1 
(24) Chebil 0 6066 Kn 6 
(25) Albazra 0 6 Aa 3 
(26) Hamem TS A 19 pe 
(27) Adramant oa 6 iB A 
(28) Sahana fy A id A 
(29) Armenia ol 36 ua Oo 
(30) Bucarre pl kK As ov 
(31) Cenedin oKe o y 36 
(32) Almedia id est Africa AB 6 As 6G 
(33) Cirenem Aa 6 Ae A 
(34) Insula Sadenia Aa 36 An 6 
(35) Roma Ac KE UO ov 
(36) Cabis As 6 AB 8 
(37) Insula Merzola AL 3 AL 6 
(38) Insula Sicilie As 6 AS 6 
(39) Malta An 6 As 5 
(40) Trabus Arabum uO Ay 36 
(41) Barca uly Aa 5 
(42) Alexandria va K Aa 3 
(43) Dimiat vs 6 Aa 3 
(44) Tenis vs U Aa 36 
(45) Eraclia vy KE us Ue 
(46) Sivitas Anuba vy Oo 15 A 
(47) Bagdad o 66 AY KE 
(48) Egipte ve 6 A o 
(49) Aluz Melsara vy OA KN K 
(50) Assuen vy (OO KB A 
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SVONATA Yopdy Uf}Kos TTAATOS 
(51) Alcarme ve U Aa A 

(52) Ascalen id est Ascalon ve oo AB S 

(53) Araula vy «6 AB ie 

(54) Terusalem vy «6 AB 3 

(56) Alconsantina us 6 ye 5 

(57) Panormi An 1s 
(58) Damasco € 3 Kl 6 

(59) Trabuliz Casso € Ag AS 6 

(60) Amogil ES Ac A 
(61) Melfie ua KS 
(62) Alsufa cS A Aa v 

Cremona Aa 6 ue 

(21) Alre Tt 6 AL A 

(55) Saur vo 6 Ay 3 

(22) Fragana Tt 6 As 5 

Almana i 6 AS ov 

Valensia A «kK AS As 
Scidilira Ke AE AC A 

Marochus Ka 36 Aa 3 

Insula tmstae ? pos A — UE 
Musac p—n ue 5 ue 
Mincta pol 6 in A 

Rata oy 5 As AS 
Carsen Gc 86 A 3 

Adesso we is 5 

Mansora cy 36 KB 5 

Albuth vy 3 iS A 

Toletu KC so AS AS 
Bertagriam Ke Ky AX A 

Serragosa Ko ove 


Folios 85v—87. Kaveov tév pdcewv Tdv LoSicov. 


This is table 85 Toomer; for the astrological tables, see Toomer, 140-51. 


Marginalium on f. 85v 


1. To title. Daceis Tous Sexavous pnorv. That is, pcors is a transliteration of the Latin facies. 


Marginalium on ff. 85v-86 


1. Sa vs scire aspectum cuiusvis planete, aspice primo gradu ascendentis cuius facies signi sit. 
Cum eadem facie signi intra tabulam facierum secundum circulum tabularum, et gradum et 
minutum quod invenerts scribe ad partem. Deinde cum gradu signi ubi est planeta intra tabulam 
circult obliqui secundum clima tuum, et scribe gradi et minute seorsum. Deinde cum ultimo gradu 
signi tlius planete intra iterum predicti circuli obliqui, et gradi et minuta quam inveneris scribe 
super alvos gradus. Et subtrae maiorem a minory, et diferencia subtrae a gradibus et minutis 
facrey signi; et ilud quod remanserit serva. Deinde intra tabulum [f. 86] circuli obliqut, et accipe 
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gradu et minuta focrva? loci gradi signi ubi est planeta. Deinde differenciam quam servasty 
subtrahe a gradu et minuto locy planete a tabula circuli obliqui, et cum tlis quod remanserit 
intra tabulam circult obliqu. Et ile erit gradus aspectus. Et isto modo operaberis in quodlibet 
aspectum. 


Folio 87’. Kaveov tév pdoewv Kal Ta&v Kpiyewov TSv TAaviTov. 


This is table 49 Toomer. 
Marginalium on f. 87¥ 


1. To title. Tabula de visione et ocultacione ilorum. 


Folio 88. No title. 


This is an arrangement of Table 81 (ii and ii) Toomer; on the trepidation 
theory, see Toomer, 118-22. The 90° of argument are distributed among the 
four groups of three signs in the first four columns (0, 1, 2; 5, 4, 3; 6, 7, 8; and 
11, 10, 9); the intervals are 5°. Column 5 is column 2 of table 81 (11), entitled: 
distancia capitis Arietis ab equatore. And column 6 is column 2 of table 81 (iii), 
and bears the same title. This is followed by two versions of table 81 (111), one 
with increasing values, the other with decreasing; the double argument in 
each is for 5° to 90° and 355° to 270°. 


Marginalium on f. 88. 


1. To title. Ista tabula motus spere dicitur, quod non sit de hoc libro; Halt est sicut. 


Folio 88. Kavdviov péons kivnois émSpopfis kal &vatroSiopou. 
This is table 81 Toomer. The collected years in table 81 (i) extend to A.H. 840. 


Marginalia on f. 88 


1. To title. Tabula motus medui accessionts et recessionts. 

2. Anni solares in Canone motus 365;15,23. 

3. Que augetur secundum asensiones; ac conducis ad revolusiones sequentis anni 92 gradus 15 
minuta 30. 

4, Ei &yeis Tov Wpookdtrov ToU TrapeASdvTos émiauTOU, TPdoIes poipas SB AeTrTa& Ie 
SeuTepa A, Kal evprjoeis TOV GpooKdTTov TOU ETTIOVTOS EVICUTOU. 

An excess of revolution of 92;15,30° corresponds to a year-length of 365;15,22,35 days; a 


year-length of 365;15,23 days would correspond to an excess of revolution of 92;18°. There- 
fore, the parameter in marginalium 2 is a rounding off of that in 3 and 4. 


Folios 88v-89. No title. 


This is table 13 Toomer; for the tables relating to trigonometry and spherical 
astronomy, see Toomer, 27-43. 


Marginalia on f. 88¥. 


1. To title. Tabula sinus. 

2. To heading of column la (trepigepefas popia). Arcus minor et porcio circult. 

3. To heading of column 1b (trepigepefas &veopoiAlas). Arcus argumentait. 

4. To heading of column 2 (1d fwou Tis ev9elas Tis UTroTetvowons Thy TrepIpEpElay). 
Corde medtate sive sinus. 
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Folio 89. Kavoov éy«Aicews dAnSevoov év tyxAloe: &trd TOU lonuepivoU poipas Ky AeTTTa A 
SevTepa A. 


This is table 14 Toomer, with the expected obliquity of 23;33,30° rather 
than the variant in the title. 
Folios 89v—90. No title. 

This is table 12 Toomer. 


Marginalia on f. 89¥ 


1. To heading of column 1b (irepipépeia). Porcio circuli. 
2. To heading of column 2 (T6 & Tis Utroteivovens). Sinus sive corda. 


Marginalium on f. 90 


1. To title. Samus vel arcus et declinacionis tabula. 


Folio 90V. Kavoov Si1apopés tév dvapopdy év téon TH yi 


This is table 16 Toomer. 


Folio 90¥. Kavoov oxias tis yijs. 
This is table 15 Toomer. 


Folio 90v. No title. 
This is table 38 Toomer. 


Folios 91-91¥. Kavaov d&vapopés TéSv LaSiav év opaipg dp9%. 


This 1s table 17 Toomer. 


Folios 92-92. *Avagopai CepSicv kat& tiv TdéAiv ToAétas, 7s TAcTos yoipar AS AetrTé& 
vd" Mpal AUTHs ionuepival 15 AeTrT& va. 


This is table 18 Toomer. 


Folios 93-93. *Avapopai LeSicv év tH Kpeyoovn mréAei, As TAc&Tos Uoipal ys. 
This is table 19 Toomer. 


Folios 94—96v. AidpSeois té&v oikev él Tis ToAgétas. 
This is table 84 Toomer. 


Folio 97. Kaveov év éteoiv tot Kupiou fudv “Inoot Xpiotov. 


This is table 1 Toomer; for the chronological tables, see Toomer, 14-26. The 
collected years in column 1 extend to 504 and then from 1120 to 1372. 
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Folio 97. Kaveov év éteor PecSayét Baoirtes Mepodv. 


This is table 3 Toomer. The collected years extend to ay 900 (which began 
4 November 1530). The Persian months are numbered, but not named. 
Marginalium on f. 97 


1. Metagu “AAgEcvSpou Kai Teodayét BaciAtws Tepodv cio tuepar tetapTn ula 
toitai KS Sevtepar An Kai trpdtai K. 


The number is 1,24,38,20; in fact, there are 1,34,38,20 days between the Seleucid era (‘‘Alex- 
ander’) and the Hijra (“the Arabs’’). See Toomer, 18. 
Folio 97. Kavoov év éteoiv ’Ade§kvSpou BaciAéos. 


This is table 4 Toomer. The collected years extend to SE 1600 (which began 
1 October 1289). The Syrian months are numbered, but not named. 


Folio 97v. No title. 


This is table 5 Toomer. The collected years extend to A.H. 600 (which began 
10 November 1203). The Greek transliterations of the Latin transliterations 
of the Arabic month names are: 


Arabic Latin (Toomer, 15.) Greek 
Muharram Almuharam ’Auviaycpo 
Safar Saphar Leqart 

Rabi‘ al-awwal Rabe primus ‘P&UTTE TIPGTOS 
Rabi‘ al-thani Rabe ultimus ‘Pd&utre vdBis 
Jumada al-ala Jumeds primus Tlipedi 1rpdtos 
Jumada al-akhira Jumedi ultimus Tlipedi vdBis 
Rajab Rageb ‘Patletr 
Sha‘ban Sahaban LaBd&v 
Ramadan Ramadan “Papadav 
Shawwal Sahuel Lavét 

Dhii al-ga‘da Dulcheda AovAotlésa 
Dhi al-hijja Dutchera AovaotLés 


Instead of Rabe ultimus and Jumedi ultimus the exemplar used by the Greek 
translator must have had Rabe novus and Jumedi novus. 


Marginalia on f. 97¥ 


1. ‘H fépa tf Trpwtn éotiv fuépa pia, 1) Seutépa eioiv tpépar € 7 tpitn eiolv NuEpat 
YX; 1) Sé tetT&pT Aépa eioiv hepa yirraSes Siaxdoror Séxa EE. 
a After fjpépa1 MS adds, but crosses out, Bas. 


ew 
1,0 = 60 
1,0,0 = 3,600 


1,0,0,0 = 216,000 
2. ‘H toitn hepa étn Alyutrtia 9 huEpar Tie. 
3,600 days = 9 Egyptian years and 315 days. 
3. “H tet&p Th tpépa ETN PGa TuEpaL pTrE. 
216,000 days = 591 Egyptian years and 285 days. 
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Folio 98. No title. 


This is columns 1 to 5 of table 6 Toomer. The collected Arabic years extend 
to A.H. 660. 


Marginalium on f. 98 


1. To title. Anni here pro radice Persict hii sunt qui ante duos Arabum conversi erunt. 


Folio 98. No title. 


This is table 9 Toomer. The collected years extend to a.H. 900. The Arabic 
months are numbered, but not named. 


Marginalium on f. 98 


1. To title. Tabula ad inveniendum principium cususlibet, 1d est mensis lunaris. 


Folio 98. No title. 


This is a table of the weekday with which each mean synodic month from 1 to 
37 begins ; the mean synodic month is taken to comprise 29 days and 12 793/1080 
hours or 29;31,50,8,20 days. This is a Babylonian parameter for the synodic 
month in System B; see O. Neugebauer, Astronomical Cuneiform Texts, 3 vols. 
(London, 1955), I, 70. It is also used in medieval Hebrew astronomy; see, 
e.g., O. Neugebauer, in S. Gandz, J. Obermann, and O. Neugebauer, The Code 
of Maimonides: Book Three, Treatise Eight. Sanctification of the New Moon 
(New Haven, 1956), 114. The fraction of an hour 793/1080 appears already in 
the Talmud; see S. Gandz, ‘‘Complementary Fractions in Bible and Talmud,” 
Louis Ginzberg Jubslee Volume (New York, 1945), 143-57, esp. 148. It must be 
from some Jewish source that the table entered the version of the Toledan 
Lables translated into Greek. The Se (Babylonian) or helek (Hebrew) is called 
here onueiov. It appears also under the name mtovvtos in a fifteenth-century 
Byzantine mathematical manuscript (H. Hunger and K. Vogel, Ein byzan- 
tinisches Rechenbuch des 15. Jahrhunderts [Vienna, 1963], 64, 66, 76, and 112, 
as was recognized by Toomer (Scripta Mathematica, 28 [1967], 76). 


Folio 98v. No title. 


This table is composed of elements of tables 6 and 9 Toomer. 
There are 5 sections: 

I. Column 4 (fevie) of table 9 Toomer. 

II. Column 3 (1 to 30 years) of table 9 Toomer. 

III. Columns 19-22 (anni Christi expansi, menses, dies, and quarte) of table 
6 Toomer. 

IV and V. Columns 26-29 (tabula ad omnes menses lunares) of table 6 Toomer. 
The column corresponding to column 27 (ufjves ’ApéBoov) is left blank. The 
heading of III is: Anni here sive solares. 


Folio 98v. No title. 


This is table 11 Toomer without the Syrian names of the months. 
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Folio 99. Kaveov Seixvis tas ceAnuiaxds tpépas Sik yovadixot TéSv 1B unvddv AioKdy 
év 19 Ereoiv &vaKuKAou Tijs LeAHvns. 


This is a table of the month and day on which each synodic month in a 
19-year cycle begins; the first begins on 9 January of year 1, the last on 7 
December of year 19. 


Folio 99. No title. 


This is a 19-year Easter-cycle beginning, as does the Alexandrian cycle, on 
5 April; see V. Grumel, La chronologie (Paris, 1958), 54-55. Column 1 lists the 
én LeAtivns from 1 to 19. Column 2, which is headed pascales cursus, gives the 
number of the day of the month (which is not named) on which Easter falls; 
these numbers agree with those of the Alexandrian cycle. Column 3, which is 
headed ... pascales, gives a week-day number. This increases by 3 in normal 
years, by 5 in years to which an intercalary month has been added (years 
3,6,8,11,14,17, and 19). This indicates that a normal year contains twelve 
30-day months or 360 days = 7:51 + 3 days, an intercalary year thirteen 
30-day months or 390 days = 7°55 + 5 days. These ‘‘days,”’ then, are tithis, 
and it is absurd to treat them as civil days. The column begins with 5. 


Folio 99. Zynuatiouol wrpds Thy LeArvnyv tev Aoindv wAaviytoov. 

This table is set up to show sextile, trine, quartile, opposition, and con- 
junction of Saturn, Jupiter, Mars, the Sun, Mercury, and the head or tail 
(ascending or descending node) with the Moon; nothing is filled in. 

Folio 99. Méon xivnois Kpdvou év Aetrtois apdv. 
This is column 6 of table 32 Toomer, but for 31 to 60 minutes. 


Folio 99. ’Avaparias ‘Epyot év Aetrtois apdv. 
This is column 6 of table 36 Toomer, but for 31 to 60 minutes. 


Folio 99v. Kavoov év unol kai tuépais "Ap&Boov. 
This is table 1 Toomer. The collected years are for 588 to 1456. 


Folio 99v. No title. 

This is table 2 Toomer. The collected years are for 1 to 871; the Arabic months 
are numbered, but are not named. 
Folio 99v. No title. 


This is table 10 Toomer. The Arabic months are numbered, but are not named. 


Folio 100. Kaveov tév pdoeov tév TrAaviTtoov. 


This is a table of the lords of the decans (facies in Latin). 
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Folio 100. “Opia tév € TrAaveopéveoy tv Exdote LwSie KaT& TroAeuaiov. 


This is a table of the lords of the terms. 


Folio 100. ‘Yyouota trAavitov. 

This is a table of the exaltations of the Sun, the Moon, Saturn, Jupiter, 
Mars, Venus, Mercury, and the head and the tail (the ascending and descending 
nodes). 

Folio 100. No title. 

This is a table of the gradus puter. Below it is written: 1d &vw Kxavdviov “ItaAiKds 
otto: tabula puthei planetarum. 
Folio 100. Kaveov ‘HAfovu. 


This is a table of the mean longitudes of the Sun when it enters each sign 
of the zodiac. I add the equations. 


Aries 118 28;3,31° + 1;56,290 
Taurus Os 28:31,40° + 1;28,20° 
Gemini 1s 29 ;23,32° + 0;36,28° 
Cancer 38 0:29,7° — 0;29,7°9 
Leo 48 1:19,589 — 1;19,58° 
Virgo 5s 1;53,26° — 1;53,26° 
Libra | 68 1;56,34° — 1;56,34° 
Scorpio 78 1328139 — 1;28,13° 
Sagittarius 88 0;36,21° — 0;36,21° 
Capricorn 88 29:34 559 + 0;25,59 
Aquarius 9s 28:40 8° + 1;19,52° 
Pisces 108 28;6,41° + 1;53,19° 


The apogee is at about Gemini 18°, and the equations seem to be those of the 
Loledan Tables save that that for Cancer should be — 0;25,79 instead of 
— 0;29,7°. 

Marginalium on f. 100 


1. To title. Tabula ad ingressum Solis et primum secundum cuiushibet signi inveniendum. 


Folio 100v. Tabula de firdaruo planetarum. 


This is a table of the lords of the fardariyas and their participants; see 
D. Pingree, The Thousands of Abi Ma‘shar (London, 1968), 62~63. 


Folio 100. Kaveov trrotrodicpot Kal trpotroSicpol tév TrAaveopéveoy. 


This is a table of the smallest entries (otnpryuds tpdtos) and the largest 
entries (UtroTroSicpds) in column 7 of tables 40-44 Toomer, and of 360° diminished 
by each. 
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Folio 100v. No title. 


This is a table of the same numbers expressed in degrees and minutes rather 
than in signs, degrees, and minutes, and arranged with the planets’ names at 
the side rather than at the top. 


Folio 101. Kavoov tot Gyous tot “HAfou év TH peonuBpivé év KAipaTi ZxovTi polpas pe. 


This is a table of the noon altitude of the Sun for each degree of solar longi- 
tude at a terrestrial latitude of 45°. The maximum altitude is 68;33,30° when 
the Sun is at Cancer 0°, the minimum 21;26,30° when the Sun is at Capricorn 
0°. The obliquity of the ecliptic, therefore, is taken to be 23;33,30° as in table 
14 Toomer. 


Folio 101v. Diagram of the eccentric solar model. 


Folio 102. Diagram of the lunar model with eccentric and epicycle. 


Folio 102v. Diagram of the lunar orbit and the ecliptic intersecting at the 
lunar nodes. 


Folio 103. Diagram of the relative positions of the Sun and the Moon at eclipses. 
Folio 103v. Diagram of the motion of the equinoxes in trepidation. 


Folio 104. Méon xfvnois “HAiou év dpais fonuepivais. 


This is column 5 of table 28 Toomer. 


Folio 104. Méon xivnois ZeAtvns év dpais. 


This is column 5 of table 29 Toomer. 


Folio 104. Méon xivnois ‘HAiou év Aetrtois apdv. 


This is column 6 of table 28 Toomer. 


Folio 104. Méon xivnots Learns év AetrToIs dpdv. 
This is column 6 of table 29 Toomer. 


Folio 104%. ’Avwporia LeAnvns év dpais. 
This is column 5 of table 30 Toomer. 


Folio 104. *Avaopodia LeAtyns év AeTrtoIs Opdv. 


This is column 6 of table 30 Toomer. 


